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OVERSIGHT HEARING ON THE GENERAL AC- 
COUNTING OFFICE STUDY ON FOREST 
HEALTH 


MONDAY, SEPTEMBER 28, 1998 

House of Representatives, 

Subcommittee on Forests and Forest Health, 

Committee on Resources, 

Washington, DC. 

The Subcommittee met, pursuant to notice, at 2:07 p.m., in room 
1324, Longworth House Office Building, Hon. Helen Chenoweth 
(chairman of the Subcommittee) presiding. 

STATEMENT OF HON. HELEN CHENOWETH, A 
REPRESENTATIVE IN CONGRESS FROM THE STATE OF IDAHO 

Mrs. Chenoweth. The Subcommittee on Forests and Forest 
Health will come to order. The Subcommittee is meeting today to 
hear testimony on GAO’s study on the forests’ health. 

Under rule 4(g) of the Committee rules, any oral opening state- 
ments at hearings are limited to the chairman and the Ranking 
Minority Member. This will allow us to hear from our witnesses 
sooner and help members keep to their schedules. Therefore, if 
other members have statements, they can be included in the hear- 
ing record under unanimous consent. 

The Subcommittee has held countless oversight hearings and 
briefings on the subject of the health of our national forests, and 
during this time we have learned that forest health conditions vary 
greatly across the country. On some national forests we find dy- 
namic and healthy systems that are highly resistant to insect and 
disease epidemics. Those forests are found mostly in the East and 
the Northeast. 

On other forests we find conditions that the scientists tell us are 
far outside of their historic range of variability. Mostly, we find 
those conditions in the West where, for example, stand densities 
are much higher then they ever have been. In these areas we have 
too many trees and shrubs fighting for limited nutrients and mois- 
ture. These weakened forests are easy targets for insects and dis- 
ease and then, ultimately, for unnaturally large hot fires. These 
conditions are mirrored in the national timber growth statistics. 

According to the Forest Service, the total annual tree growth of 
the national forests is about 23 billion board feet. If you subtract 
the annual harvest of 3 billion board feet and the annual mortality 
of 6 billion board feet, you find that the net growth rate in our na- 
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tional forests is an astounding 14 billion board feet each year. 
That’s an addition every single year of 14 billion board feet. 

In some areas this represents a great success in reforestation, 
while in other areas it represents overcrowded forests that are sim- 
ply waiting to be burned. These numbers also show that we are 
currently harvesting less than 13 percent of the total growth — just 
the growth — and only half of what is dying. We’re only harvesting 
half of the mortality rate. This is what’s causing such a heavy fuel 
load on our forest floors, and these numbers are not — and this phi- 
losophy is not — sustainable. 

Too much growth can have as serious the consequences as too lit- 
tle growth and is, in fact, the reason why the total number and size 
of fires has dramatically increased in the last few years and will 
certainly continue to increase if aggressive management measures 
aren’t taken. 

This is the purpose of today’s hearing, to hear the preliminary 
findings from the GAO’s long-term analysis on forest health condi- 
tions on national forests and to hear from the Forest Service on 
their programs and proposals for addressing serious forest health 
problems. 

[The prepared statement of Mrs. Chenoweth follows:] 

Statement of Hon. Helen Chenoweth, a Representative in Congress from 

THE State of Idaho 

This Subcommittee has held countless oversight hearings and briefings on the 
subject of the health of our national forests. During this time we have learned that 
forest health conditions vary greatly across the country. On some national forests 
we find dynamic and healthy systems that are highly resistant to insect and disease 
epidemics. On other forests, we find conditions that the scientists tell us are far out- 
side of their historic ranges of variability, where, for example, stand densities are 
much higher than they ever have been. In these areas we have too many trees and 
shrubs fighting for limited nutrients and moisture. These weakened forests are easy 
targets for insects and disease, and then ultimately for unnaturally large hot fires. 
These conditions are mirrored in the national timber growth statistics: 

According to the Forest Service, the total annual tree growth on the national for- 
ests is about 23 billion board feet. If you subtract the annual harvest of 3 bbf and 
the annual mortality of 6 bbf, you find that the net growth on our national forests 
is an astounding 14 bbf each year. In some areas this represents a great success 
in reforestation, while in other areas it represents overcrowded forests that are 
waiting to burn. These numbers also show that we are currently harvesting less 
than 13 percent of total growth and only half of what is dying. These numbers are 
not sustainable — too much growth can have as serious the consequences as too little, 
and is, in fact, the reason why the total number and size of fires has dramatically 
increased -in the last few years — and will certainly continue to increase if aggressive 
management measures aren’t taken. 

This is the purpose of today’s hearing: to hear the preliminary findings from the 
GAO’s long-term analysis on forest health conditions on national forests, and to hear 
from the Forest Service on their programs and proposals for addressing serious for- 
est health problems. 


BRIEFING PAPER 
GAO Study on Forest Health 
September 28, 1998 


SUMMARY: 

The House Resources Subcommittee on Forests and Forest Health will hold an 
oversight hearing on forest health conditions on national forests and the Forest 
Service’s programs and plans for dealing with forest health problems. Particularly, 
the hearing will focus on the preliminary findings of a longterm and ongoing Gen- 
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eral Accounting Office (GAO) study assessing forest health conditions on national 
forests. 

BACKGROUND AND ANALYSIS: 

The Forests and Forest Health Subcommittee has held numerous oversight hear- 
ings concerning the health conditions of Federal forests. The findings of these hear- 
ings have overwhelmingly shown that forest health problems persist on many na- 
tional forests, and Forest Service management activities to deal with these problems 
are woefully insufficient. In order to determine the validity of these findings, the 
Subcommittee requested that the GAO analyze forest health problems on national 
forests in the Inland West and the Forest Service units’ responses to them. The spe- 
cific objectives of the assignment were to answer the following questions: 

(1) What is known about the extent and seriousness of national forest health con- 
ditions in the Interior West? 

(2) How have different national forests responded to these conditions? 

(3) What factors influence forests’ responses and how? 

(4) What options might improve effectiveness and efficiency of responses? 

The GAO initiated this study in December of 1997. Although a final report will 
not be ready until early in 1999, the GAO has generated some preliminary findings 
and will present them at the hearing. 

A recent publication from the American Forests’ Forest Policy Center, titled: For- 
est Health in the United States, addresses these same concerns. Authors Neil Samp- 
son and Lester DeCoster give an overview of forest health conditions and concerns 
in a diverse range of forest types and regions across the country. This important 
publication is the most up-to-date and thorough examination of this subject avail- 
able. Neil Sampson will be presenting information from this publication at the hear- 
ing. 

WITNESSES: 

A witness list is attached 
STAFF CONTACT: 

Doug Crandall, 225-0691 

Mrs. Chenoweth. Now, since we don’t have the Ranking Minor- 
ity Member here, I would like to recognize our Ranking Majority 
Member, Mr. Jim Hansen, for any comments that he has. He has 
carried this fight, even when he was in the Minority, with great 
success, and it’s my privilege to have him on the Committee. 

Mr. Hansen. 

STATEMENT OF HON. JAMES V. HANSEN, A REPRESENTATIVE 
IN CONGRESS FROM THE STATE OF UTAH 

Mr. Hansen. Well, thank you. Madam Chairman. I’ve read the 
GAO report briefly, I have to admit, and I’m somewhat confused 
about it. In one case we talk about the idea that we have to have 
fires and that fires in the past have been the things that have miti- 
gated the problems. Having been on this Committee for 18 years 
and spent a lot of time with forest supervisors. I’m not quite sure 
if I understand what we’re saying here — controlled fires. 

We have clean water problems, clean air problems that are star- 
ing us in the face. We have fuel loads that are totally unbelievable 
in the West now because we’re not doing much in the way of 
thinning. Our fires that are controlled are somewhat regulated. 
The insects that we have in many of the forests are rampant, and 
every time a forest supervisor tries to do something about it he 
gets a lawsuit from one of these environmental groups, and now 
we’ve killed out, basically, the Dixie Forest in Utah — it’s almost 
dead, as we can’t seem to get a handle on that. Every time they 
get one adjudicated another one hits them between the eyes. 

I’ll be interested in listening to the GAO, as I’ve listened to them 
many times on reports in various areas, because it seems to me 
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they outlined every problem. I’m not sure I saw any solutions, and 
I guess maybe that’s not your position, but I’m very concerned that 
no one has yet come up with some good problems. I’ve heard the 
gentlelady from Idaho, the chairman of the Committee, talk about 
some fairly decent solutions, and I’m speaking to generalities be- 
cause I don’t know what else to do. 

You go into Yellowstone; half the people up there say this is hor- 
rible that the Park Service allowed this to go on. It cost one lady 
her job out of Denver. Other people say, “Hey, it was the best thing 
that ever happened. Now new growth can come about.” I wish the 
real experts on this thing would stand up. The only thing that I’ve 
seen when I chaired this Committee was going into areas that were 
privately owned, like Weyerhaeuser, and noticing how healthy 
their forests were, that they had beautiful forests, a lot of game in 
them. They didn’t have any of the fuel load or dead fall and all of 
these things that others have. 

And with those many sweeping generalities. Madam Chairman, 
I look forward to hearing the testimony from the GAO and others. 

Mrs. Chenoweth. Thank you, Mr. Hansen. Mr. Peterson, do you 
have any comments? 

Mr. Peterson. No, Madam Chairman. 

[The prepared statement of Mr. Herger follows:] 

Statement of Hon. Wally Herger, a Representative in Congress from the 

State of California 

Madam Chairman, Members of the Subcommittee, I appreciate this opportunity 
to testify today regarding the current, unhealthy state of our National Forests. This 
issue is critically important to the district I represent in Northern California. Cali- 
fornia’s Second Congressional District is home to all or parts of 11 national forests. 
The quality of maintenance and management on these forests has a direct impact 
on the quality of life of the people who live and work in my district and on the safe- 
ty and protection of private lands surrounding these forests. When a fire, infesta- 
tion, or disease starts on public lands it can easily get out of hand and spread onto 
private lands. Maintaining healthy national forests, therefore, is not only good envi- 
ronmental policy, but it is a good neighbor policy. Unfortunately, as things now 
stand, the U.S. Forest Service is not being a good neighbor. 

The Forest Service estimates that more than 40 million acres of our national for- 
ests are currently under a severe threat of destruction by catastrophic wildfire. 

The danger of this threat is particularly strong in forests in the Western United 
States. Unlike other forests in other parts of the country, forests in the West suffer 
from unusually high incidents of fire. During hot summer months these forests re- 
ceive very little rainfall. Historically, Western forests were filled with stands of 
large trees. The forest floors were less dense and were naturally and regularly 
thinned by lightening and native caused fires that would clean out dense under- 
brush leaving the big trees to grow bigger. However, because of decades of well- 
meaning but aggressive fire suppression practices, these forests have grown out of 
hand, creating an almost overwhelming threat of catastrophic fire. 

According to U.S. Forest Service estimates, our national forests are 82 percent 
denser than they were in 1928. Thick undergrowth, combined with increasingly tall- 
er layers of intermediate trees has turned western forests into deadly fire time 
bombs. Now when a fire starts, it quickly climbs up the dense tree growth like a 
ladder until it tops out at the uppermost, or crown, level of the forest and races out 
of control as a catastrophic fire. Because of their high speed and intense heat, 
“crown fires” are nothing like the healthy fires of the past, but these fires have the 
capacity of leaving an almost sterile environment in their wake with almost no vege- 
tation, wildlife, or habitat left behind. 

These dangerous conditions, however, are not irreversible. The forest service can 
proactively improve forest health. Regrettably, proactive policies are not being im- 
plemented. Because of mandates from the Forest Service’s Washington offices and 
directives from the Clinton/Gore Administration, the forest service suffers from a 
virtual paralysis. Evidence of this paralysis can be found in the way the forest serv- 
ice increasingly uses its trust funds to pay for administration instead of funding on- 
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the-ground forest health projects and in the way the agency advocates management 
by moratorium rather than managing by sound scientific evidence. 

Madam Chairman, this agency must move away from its current extreme environ- 
mental agenda that has set up our national forests for destruction. We must require 
the Service to implement more proactive, on-the-ground programs, like the Quincy 
Library Group proposal, that would restore forest health while providing economic 
stability for local communities. 

I therefore encourage the GAO, the Forest Service and this Committee to examine 
the latest science and find ways to implement programs that will return our forests 
to a healthier, more fire resilient condition. 

Mrs. Chenoweth. Well, with that, I’d like to introduce the first 
panel. Our sole panelist for the first panel is Mr. Barry Hill, Asso- 
ciate Director, Energy, Resources and Science Issues with the GAO. 
And, Mr. Hill, I wonder if you might introduce the party who is ac- 
companying you at the table. 

Mr. Hill. Yes, Madam Chairman. With me today is Chet Joy, 
who led the work on this project. 

Mrs. Chenoweth. Thank you, Mr. Hill. Mr. Joy, we welcome 
you. 

And as explained in our first hearing, it is the intention of the 
chairman to place all outside witnesses under the oath. This is a 
formality of the Committee that is meant to assure open and hon- 
est discussion and should not affect the testimony given by wit- 
nesses. I believe all of the witnesses were informed of this proce- 
dure before appearing here today and that they have been supplied 
with a copy of the Committee rules. 

So, with that, would you please — both of you — please stand and 
raise your hand to the square? 

[Witnesses sworn.] 

Thank you. Under the Committee rules, witnesses must limit 
their oral statements to 5 minutes. However, I will waive the rules 
and allow Mr. Hill 10 minutes, because we have been waiting for 
this preliminary report for a very, very long time. His entire state- 
ment, of course, will appear in the record. 

The chairman now recognizes Mr. Hill to testify. 

STATEMENT OF BARRY HILL, ASSOCIATE DIRECTOR, ENERGY, 

RESOURCES AND SCIENCE ISSUES, GENERAL ACCOUNTING 

OFFICE, WASHINGTON, DC; ACCOMPANIED BY CHESTER JOY, 

SENIOR EVALUATOR, ENERGY, RESOURCES AND SCIENCE 

ISSUES, GENERAL ACCOUNTING OFFICE, WASHINGTON, DC; 

RYAN COLES 

Mr. Hill. Thank you. Madam Chairman. May I also say, with us 
today is Ryan Coles, here on my left, who also worked on this 
project and who, along with Ross Campbell, on our right, will be 
helping out with the charts that we brought today. 

We’re pleased to be here today to discuss our preliminary obser- 
vations on the health of the national forests located in the interior 
West. If I may. I’d like to briefly summarize my prepared state- 
ment and submit the formal statement for the record. 

Mrs. Chenoweth. Without objection, so ordered. 

Mr. Hill. And before I begin I’d like to kind of begin my state- 
ment with a brief video clip provided to us courtesy of The Learn- 
ing Channel, and I think you’ll find very interesting. 

[Video.] 
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Madam Chairman, this video clip illustrates what we believe is 
the most serious forest health-related problem on national forests 
of the interior West: catastrophic wildfires and the dangers they 
present when population and catastrophic wildfire exist together. 
This afternoon we’ll discuss what the problem is, why it exists, and 
what is being done about it. Let me start by discussing what the 
problem is. 

The Forest Service estimated in 1995 that about 39 million acres, 
or about a third of these forests, are at high risk of catastrophic 
wildfires. Experts have estimated that the window of opportunity 
to take action before widespread damage occurs is only about 10 to 
25 years. On the basis of the best available information, efforts to 
resolve this problem by the year 2015, which is the mid-point of 
that window, may cost as much as $12 billion or about $725 million 
per year. However, the Forest Service’s current plans to do so may 
leave as many as 10 million acres still at high risk at that time. 

The interior West region we are talking about is the dry inland 
portion of the Western United States shown on the map to my left. 
For those of you who may not be able to clearly see these exhibits, 
they’re also included as appendixes to our formal statement. 

There are many reasons why national forests in this region are 
in their current state. Historically, the region’s lower elevation for- 
ests were subject to frequent low-intensity fires, though occasions 
of these frequent fire forests, which are generally dominated by 
ponderosa pine, are depicted in our next exhibit to my right. Fre- 
quent fire generally kept the trees in these forests few in number 
and their undergrowth sparse, as shown in our next exhibit on the 
left here, which is a 1909 photograph of a Ponderosa pine stand in 
the Bitterroot National Forest in Idaho. 

Many past human activities, including some prior to Forest Serv- 
ice management, eliminated these frequent fires. As a result, tree 
stands have become much more dense, as shown in our next ex- 
hibit, which is a photograph taken from the identical spot in 1989, 
80 years later. The most significant contributor to this increase in 
tree stand density has been the agency’s decades-old policy of sup- 
pressing wildfires. 

Our next exhibit on the left shows the change since 1910 in the 
number of acres burned annually by wildfires in national forests, 
over 90 percent of which occurred in the interior West. You’ll notice 
that for about 75 years, fire suppression was very successful. 

However, in about 1984 this turned around, and since then the 
number of acres burned annually has been increasing. The reason 
for this is because the increased stand density caused changes in 
the species mix of trees and some increases in insect and disease 
infestations, resulting in high accumulations of fuels for fires. Be- 
cause of these accumulated fuels, fires are now much more likely 
to become large, intense, and catastrophic wildfires. The increase 
in the number of large fires since 1984 and in the number of acres 
that they burn, which has more than quadrupled, is shown in our 
next exhibit, to my right. 

Since 1990, 91 percent of these large fires and 96 percent of the 
acres burned were in the interior West. A 1998 estimate of the lo- 
cations of forests in the interior West that are at medium and high 
risk of such catastrophic wildfires is shown in the exhibit to my 
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left. Such fires are catastrophic because they can seriously com- 
promise the agency’s ability to sustain wildlife and fish, clean 
water, timber, and recreational opportunities, often for many dec- 
ades or even for centuries. 

Especially troubling are the hazards that these large fires pose 
to human health, safety, and property, especially along the bound- 
aries of forests where population has grown rapidly in recent years. 

Our next exhibit shows the recent population growth in this so- 
called wildland urban interface. Areas shown in blue are counties 
where the population grew at a faster rate than average. You’ll no- 
tice that these areas are often concentrated around the national 
forests, which are shown in green. 

In addition, as shown in our next two exhibits, the cost to both 
prepare for and to fight these increasing numbers of catastrophic 
wildfires are also increasing rapidly, largely because of the higher 
costs in interface areas. As these exhibits show, the average cost 
for fighting fire grew from $134 million in 1986 to $335 million in 
1994, or by about 150 percent. Ninety-five percent of these costs 
were incurred in the interior West. Moreover, the costs associated 
with preparedness increased from $189 million in 1992 to $326 mil- 
lion in 1997. 

It should be clear. Madam Chairman, that there is a very serious 
forest health problem in the forests of the interior West. The Forest 
Service has taken several steps to address the situation. Recently, 
it initiated a forest health monitoring program. It has also re- 
focused its fire management program to increase the number of 
acres on which it undertakes fuels reduction activities and has re- 
structured its budget to better ensure that funds are available to 
carry out this important work. 

The Congress has supported the agency in this task by increas- 
ing funds for fuels reduction and authorizing a multi-year inter- 
agency program to better assess problems and solutions. However, 
it appears to us that the Forest Service does not yet have a cohe- 
sive strategy for overcoming the barriers to improving forest health 
by reducing accumulated fuels, partly because of a lack of data and 
partly because its current efforts are largely devoted to maintain- 
ing conditions on forests currently at low risk of fire. 

In addition, methods for reducing fuels can adversely affect agen- 
cy achievement of its other stewardship objectives, such as pro- 
tecting watersheds and wildlife. Controlled fires can be used, but 
there is concern that such fires might get out of control and about 
the effects on air quality of the smoke from these fires. Therefore, 
mechanical methods, including timber harvesting, will often be nec- 
essary to remove accumulated fuels. 

But this is also problematic, because the Forest Service’s incen- 
tives tend to focus efforts on areas that may not present the great- 
est fire hazard. Also, timber sale and other contracting procedures 
are not designed for removing vast quantities of materials with lit- 
tle or no commercial value. 

In conclusion. Madam Chairman, the increasing number of un- 
controllable and often catastrophic wildfires and the growing risk 
to human health, safety, and property, as well as to resources in 
the interior West, present difficult policy decisions for the Forest 
Service and the Congress: 
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Does the agency request and does the Congress appropriate 
the hundreds of millions of dollars annually that may be re- 
quired to fund an aggressive fuels reduction program? What 
priorities should be established? How can the need to reinforce 
fire into these frequent fire forests best be reconciled with air 
quality standards and other agency stewardship objectives? 
What changes in incentives and statutorily defined contracting 
procedures will facilitate the mechanical removal of low-value 
materials? 

These decisions should be based on sound strategy. That strategy 
in turn depends on data being gathered under the Forest Service’s 
and the Department of Interior’s joint fire science program to be 
conducted over the next decade and subsequently integrated into 
individual forest plans and projects. 

However, many experts argue that the agency and Congress are 
in a race against time, and that the tinder box that is now the inte- 
rior West simply cannot wait that long. Taking aggressive, stra- 
tegic actions now would likely cost less than just allowing nature 
to take its inevitable course. 

Madam Chairman, this concludes my prepared statement. I’d be 
pleased to answer any questions that you or other members may 
have. 

[The prepared statement of Mr. Hill may be found at end of hear- 
ing.] 

Mrs. Chenoweth. Thank you, Mr. Hill. That was very good testi- 
mony, and I appreciate it. 

At this time the Chair will recognize Mr. Hansen for any ques- 
tions he might have. 

Mr. Hansen. Mr. Hill, I think you did a very fine job in explain- 
ing the problem that we have here. I really don’t know if you’re the 
one to ask about solutions. You’ve done it very well; you’ve ex- 
plained it. I wonder about harvesting of timber. I think Congress 
has created so many laws that it becomes very difficult for people 
to move. 

For example, the Clean Air Act; we could do more controlled 
burning, but we worry about that. The Endangered Species Act; 
people are of the opinion that if we go in and take out some forests, 
we’ll disrupt some species at some place. The Clean Water Act; we 
also find that problem. We find that like our country just above 
us — Canada, as you know, for a short time they outlawed grazing, 
and then they found out that all those grasses were not taken 
down by a certain amount of slaughter animals and actually paid 
people in Montana and the Dakotas to take their sheep and cattle 
up there to keep their grasses down. 

As I mentioned earlier, the spruce beetle creates a devastating 
thing. Years ago the Forest Service testified that it was $8.40 a 
tree — I imagined that’s changed since then — to spray them, but 
they would have to do a tree twice a week for 3 or 4 months, which 
became impossible. So the Forest supervisor said, well what they 
ought to do is go in and harvest that heavily infested area and then 
the strong trees on the periphery would make it. 

So I, with all those obstructions staring us in the face and the 
tools that are used being somewhat hampered, I guess it comes 
down to the idea that we just say, “What do you say if we just let 
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Mother Nature do it? Let her rip.” And I think that’s what the en- 
vironmental communities are basically saying is, just let Mother 
Nature do it, and we’ll just take whatever happens. Am I reading 
this wrong? 

Mr. Hill. No. I think that you very adequately characterize the 
heart of the issue. There’s a very, very serious problem, particu- 
larly in the interior West in terms of the conditions of the forests. 
I’m not sure allowing Mother Nature to take its course is a good 
solution to this problem. The fact is, the forests that are in the in- 
terior West are no longer natural forests. They have been shaped, 
they have been made into the condition they have been made into 
by human activity over the years. 

If they were natural, you could say let nature take its course, but 
the current condition they are in, if you allow so-called nature to 
take its course and to have these fires burn, they will be cata- 
strophic fires, and they will have serious and significant adverse 
impacts to the forests, to the wildlife, to the human habitat and 
housing and residents that live around the forests. It’s — I guess the 
analogy is it’s kind of like we’ve pushed a boulder down a hillside 
and it’s picking up speed toward a village below. Do we say, let 
gravity take its course? That’s certainly a choice, but I’m not sure 
it’s a good choice right now, not one that’s acceptable in terms of 
the consequences that you’d pay. 

Mr. Hansen. You know, Mr. Hill, the longer I listen to these de- 
bates, of which I’ve listened to hundreds of hours of them, it seems 
to come down to two schools of thought. One is the let Mother Na- 
ture do it thought: let’s just take whatever happens. And the other 
one comes down to the management thought. Let’s say man has a 
stewardship to take care of the ground, which a lot of people be- 
lieve, and I subscribe to that theory. But you get down to it, and 
the trouble with the let nature take its course thing is it is detri- 
mental to everything. 

For example, years ago we had some Forest Service people in 
here, and then we had a lot of land grant college professors here. 
And one person brought up the statement, and he said, “Look at 
the north slope of the Uinta mountains. It’s just a beautiful green 
carpet. Leave it alone. Don’t go in and manage it.” The fellow from 
Utah State University, who was the expert on it, he said, “How- 
ever, we have an infestation of pine beetle, and if we don’t go in 
and spray or cut those out,” he said, “it will have a devastating ef- 
fect.” 

The chairman of the committee then asked the question, “What 
would be the devastating effect?” He said, “That beautiful green 
carpet that you fly over will soon be dead. I have a series of pic- 
tures of the Dixie, for example, when it was green, then red, then 
grey, then dead because we didn’t do anything.” And he said, “I 
will guarantee everybody in this room” — and this place was 
packed — “that that will be a dead forest in a relatively short time.” 

He went on to say, “I further guarantee that there will be a fire.” 
He said, “There is no way on God’s earth” — direct quote — “that you 
can’t prevent a fire, whether it’s a careless cigarette, it’s a light- 
ening strike, or by other means — a campfire.” He said, “I will fur- 
ther guarantee there will then be a flood.” And he said, “to bring 
back that beautiful green carpet that we’ve elected not to manage — 
we 
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let Mother Nature do it; we’re not going to do it — that it will take 
50 to 60 or 70 years, if we’re lucky, to bring it back in that green 
carpet that this gentleman, who wanted to let Mother Nature do 
it, was subscribing to that theory. 

So, this quandary never ends. Which way do we want to do it? 
And I think the Committee — and, of course, I can’t speak for other 
members, but I think we’ve come down on the idea that we can 
adequately manage the public lands of America, but we have all of 
these conflicting things coming at us, like the Endangered Species 
Act and the Clean Air Act, and it just, in effect, ties the hands of 
our Forest supervisors and our BLM managers to the point they’re 
almost throwing up their hands in despair and say, “Well, what do 
I do?” 

You take Hugh Thompson — ^been in this business for years and 
years. He’s the Forest supervisor of the Dixie, 67 years old, or so, 
should retire. They keep asking to keep him on, and he says, “I 
wish we would have some scientists around here instead of people 
that have the burning in their bosom without any scientific knowl- 
edge.” 

And then it really disturbs me when the Forest Service kind of 
quietly says to our Forest supervisors in the West, “Well, let the 
environmental community win a few.” And if I could put them 
under oath — I think I someday will do that — and get the exact 
quotes and who it came from, because that is the way this adminis- 
tration likes to look at it. Excuse the last part. Madam Chairman, 
but that part irritates the heck out of me, because I don’t care 
what the administration is. We should do what is right for the — 
all of us who are in America, and take care of it. 

I didn’t mean to throw all of those things up at you, Mr. Hill. 
I appreciate your very interesting report, and I think you’ve out- 
lined it very well. I just wish I knew the answer to all these things. 
I’ll turn to wiser heads than me for that. I’m sure. 

Mrs. Chenoweth. Thank you, Mr. Hansen. The Chair now recog- 
nizes Mr. Peterson, the gentleman from Pennsylvania. 

Mr. Peterson. Thank you. I’d like to thank the gentleman, Mr. 
Hill, for his precise comments. You talked about 39 million acres, 
you talked about low-volume a lot of the wood is — I mean low-value 
wood. What is the potential market for that? Can it be used for 
pulp, for paper mills? Can it be — is there any potential market for 
low-value wood? I’m from the East, where that’s what we do with 
it. 

Mr. Joy. Yes, Mr. Peterson, there are in fact some uses for some 
of it, but there is a large amount of it in the interior West that, 
A, is of extremely low value, and B, is very far from markets. There 
are a lot of transportation costs that you don’t have in the State 
of Pennsylvania that they have to deal with. 

There are also other uses for it, aside from pulp, like biomass 
burning and things like that, and ethanol. However, that’s at the 
edge of the market right now. That’s going up and down, so there’s 
nothing reliable for much of this material. I think it’s fair to say, 
there’s not any consistent or secure market for any long period of 
time that anybody wants to make a long-term investment in. 

Mr. Peterson. But would — now I’ve watched in the West and 
the East, where we have oriented strand board plants now; we 
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have fiber board plants of different kinds, which is a huge growing 
market, and that’s basically sawdust and chips depending on which 
board they’re making. 

Mr. Joy. The best way. Congressman Peterson, I can answer it 
is, on September 30 of last year, I believe it was. Secretary of Inte- 
rior Babbitt was here speaking on this subject and about a lot of 
their concerns about it, and he pointed to a Mescalero Indian res- 
ervation that was producing a whole bunch of materials for a bio- 
mass ulilization plant in Arizona. That plant in Arizona is closed — 
Stone Container. So, it’s an up and down thing, so that’s it’s dif- 
ficult to have a long, consistent 

Mr. Peterson. Well, I guess what I was going to get to is if 
you’re going to have someone invest in that part of the country to 
utilize the low-value wood — and there are ways to do that — ^you’d 
have to guarantee them a continual supply ongoingly, and with the 
lawsuits we face and the preservationists who want it to lay there 
for the insects, I mean, how do we prepare, how do we get a mar- 
ketplace that would make it feasible to remove this low quality, 
dying 

Mr. Joy. That was not something that we looked at in this 
phase. First of all, these are just preliminary observations without 
any conclusions or recommendations. It’s an issue which we raise 
as a problem at this point, but we haven’t thoroughly analyzed it 
yet. 

Mr. Peterson. Yes, I understand. I know you weren’t 

Mr. Joy. I don’t know if it would necessarily 

Mr. Peterson. But would it make some sense from your 

Mr. Hill. Mr. Peterson, you know, I believe a lot of this is de- 
pendent upon the specific location, the geographical area of where 
this timber would be. So it’s hard to give any generalities. Cer- 
tainly, I think the Forest Service and the other land management 
agencies need to explore doing more of this, and they need to pro- 
vide more incentives, if necessary, for commercial companies to 
come in and do this type of work. Even if it’s not economically fea- 
sible, it might be a good investment in some areas to do something 
like this. 

Mr. Peterson. But if you’re looking for ways to dispose of it to 
prevent fires, it would seem like you would have to develop a mar- 
ket, and could that be part of your recommendation, that there be 
some effort at the Forest Service level to develop a market for low- 
quality wood products and where they would guarantee a certain 
supply out of a region so that — ^you know, these are huge invest- 
ments. These plants 

Mr. Hill. Right. 

Mr. Peterson [continuing]. Even the small ones are $100 mil- 
lion, so you’re talking about a large investment, but they do con- 
sume a lot of low quality wood product that has no value otherwise. 

Mr. Hill. That’s something the Eorest Service should be consid- 
ering as it develops whatever strategies it’s developing to deal with 
the problem, certainly. 

Mr. Peterson. You certainly can’t cut it and haul it for any 
great distance. I mean, it just isn’t feasible, the cost of hauling. I’m 
sure, in that area. OK, I was 
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Mr. Hill. You know, the analogy here would almost be like when 
this country started to first recycle materials. It wasn’t always eco- 
nomically feasible, and we basically developed market over the 
years so that now we do have a much better recycling program 
than we did 10 or 15 years ago. Maybe a similar effort would be 
warranted here. Maybe it’s not economically feasible right now, but 
something that we need to explore just in terms of helping the situ- 
ation and resolving the problem in the future. 

Mr. Peterson. Thank you. 

Mrs. Chenoweth. Thank you, Mr. Peterson. Mr. Hill, I do want 
to say that for the record, the two associates that you brought with 
you 

Mr. Hill. Yes. 

Mrs. Chenoweth [continuing], that helped with the posters, I 
wonder if before you leave you could give their full names to the 
court reporter before you leave. 

Mr. Hill. OK. 

Mrs. Chenoweth. And the spelling and so forth, because I don’t 
think she caught it. 

Mr. Hill. Sure. 

Mrs. Chenoweth. You mentioned in your testimony, and of 
course you showed us on the poster, that there were some areas 
that were absolutely red catastrophic, some others that were not so 
bad — other forest areas in the inland West — that were depicted in 
orange. In your studies, have you found out why the Forest Service 
has not just gotten in to the red areas and gotten something done? 
Have they — I mean, that’s a sizable chunk there. Why aren’t 

Mr. Joy. Madam Chairman, I think 

Mrs. Chenoweth. Why aren’t they prioritizing their work and fo- 
cusing on those catastrophic areas? 

Mr. Hill. That’s a good question, and I may say that the Forest 
Service has been basically ramping up their program recently. A lot 
of their effort has been directed to the southeast area of the coun- 
try, which doesn’t have a problem, largely because that’s where 
their attention has been for many years now. Their planning in the 
next few years 

Mrs. Chenoweth. Let me ask you before you proceed, and I don’t 
mean to interrupt you 

Mr. Hill. Sure. 

Mrs. Chenoweth [continuing]. But isn’t the Southeast mostly 
private forest though? I mean, there aren’t huge blocks of national 
forest in the Southeast. 

Mr. Joy. Madam Chairman, that’s correct. The majority of the 
Forest Service’s holdings are, in fact, in the dry interior West here 
compared to there. However, this discussion was held about 60 or 
70 years ago in probably a room like this over the issue of the 
Southeast, and the Southeast began a program many years ago 
that has maintained those forests, which are also short interval fire 
ones, but has maintained them in much safer fuel conditions. If the 
Forest Service discontinues that program, they will be faced with 
a similar problem. 

The Forest Service is just now approaching this issue here, and 
in terms of going to the worst spots, central to what one of the big 
difficulties is, this is not prepared by the Forest Service. This is 



13 


prepared by an outside analysis firm, an analytic, professional 
group. The Forest Service has a series of different maps in the for- 
ests we visited. Some of them have done this kind of analysis, oth- 
ers have not. So not all of them can say right now where their 
problems are or code their forests yet. 

The Forest Service has a program, this Joint Fire Science Pro- 
gram, whose initial studies the results — some of the results in con- 
junction with this, will be out this December. It is our under- 
standing they’re going to have some sort of a fuel loading mapping 
at that time, but they don’t have it yet. 

Mrs. Chenoweth. Thank you, Mr. Joy. Mr. Hill. 

Mr. Hill. Yes. What I was going to say is I think the Forest 
Service realizes the severity of the problem now. Hopefully, it’s not 
too little, too late. And they have — they are proposing to increase 
the amount of acres that they will be reducing the fuels — the accu- 
mulated fuels — from about a half-a-million a year up to 3 million 
acres a year by the year 2000, and then they plan to sustain that 
level of removal over the next 15 to 20 years. Most of that increase 
will occur in the interior West. That’s where they are going to be 
focusing the greatest amount of increase in the removal of those ac- 
cumulated fuels. 

Mrs. Chenoweth. Well, Mr. Hill, even given the figures you just 
now gave me, your testimony reflects the fact that there may still 
be 10 million acres left at high risk. How did you come up with 
those figures, and is that true? 

Mr. Hill. Well, based on our rough estimates — and I do say 
rough estimates because there is not a lot of precise data on this — 
but based on the estimates that are available from the Forest Serv- 
ice and from other experts we’ve talked to, the estimate is that 
there are 39 million acres that need the accumulated fuel needs to 
be removed and dealt with. Most of that’s in the interior West. If 
you look at their numbers, if they’re going to increase 3 million 
acres removal by the year 2000, 1 million of which will continue 
to be outside that interior West area, so with 2 million being de- 
voted to the interior West over a 15 to 16-year period, you can see 
that’s about 10 million acres short of dealing with the entire situa- 
tion. 

And may I say, the problem is even more complex because, quite 
frankly, they don’t really have a good feel right now for where 
those high risk areas are and where the removals need to be done, 
and they’re trying to get that data, but it’s g:oing to take them a 
while to get it. And certainly as they’re continuing to study that 
and to get the data, the problem actually gets worse because more 
accumulated fuel is piling up all the time. 

Mrs. Chenoweth. And this will cost about $12 billion? 

Mr. Hill. Based on our estimate, we’re talking an investment of 
$12 billion to remove this fuel. 

Mrs. Chenoweth. What was our budget? 

[Confers with staff] 

Mr. Hill. And that’s based on an average cost of removal of $320 
an acre times, basically, the 39 million acres. 

Mrs. Chenoweth. I see. 

Mr. Joy. Madam Chairman, if I could just expand to one thing, 
a point on that, and that is that it may be that the Forest Service 
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doesn’t have to do all the 39 million or whatever the acreage might 
be, if they can develop some strategic method for prioritizing it so 
that they can still protect the towns, et cetera. 

The difficulty is, though, until you do have such a strategy, 
there’s really no grounds for just ruling out and ignoring one acre 
or another. But it is possible they could do less than all of it, but 
they’ll have to be strategic about it, and that’s the plan that’s not 
there quite yet. 

Mrs. Chenoweth. And thank you, Mr. Joy, and I really don’t — 
I’m not real optimistic when we have a roadless moratorium in 
place, where it’s very difficult to get to the areas that need to be 
taken care of. 

I see my time is up, and, as you know, I have a lot more ques- 
tions to ask you, and I want to thank you very, very much for your 
very valuable testimony. 

And Mr. Hill, I understand that through the winter you’ll be con- 
tinuing to work on this, on my question of about 2 years ago, how 
we prioritize the forests with regards to which is the worst and 
which is the best in listing how our forest conditions are in terms 
of forest health today. So I understand that you’ll be giving us a 
final report late winter. Is that correct? 

Mr. Hill. That’s correct. We’re hoping to get it done by late win- 
ter, and we’re hoping that the work we’re going to be doing now 
is really going to be focusing more on what are the solutions. I 
mean, we’ve got a good feel, I think, for what the problem is now 
and the complexity of it. Now we need to flush out a little bit more 
just what are some feasible solutions for dealing with this. 

Mrs. Chenoweth. Well, I want to thank you very much for your 
valuable testimony. We will be presenting more questions to you in 
writing, and as you know, the record remains open for a certain pe- 
riod of time, and we’ll look forward to receiving those answers. I 
also want to thank you very much for the visuals that you had. Let 
me commend you on that video, too. That was gripping. 

So, with that I will dismiss this panel 

Mr. Hill. Thank you. Madam Chairman. 

Mrs. Chenoweth [continuing]. And we’ll recognize the second 
panel. Our second panel consists of Mr. Neil Sampson. He’s presi- 
dent of the Sampson Group, Inc. in Alexandria, Virginia; Mr. Gor- 
don Ross of Coos County in Coos Bay. He’s County Commissioner 
in Coquille, Oregon, and Earl Marcellus, Chelan county commis- 
sioner of Wenatchee, Washington. And I also would like to recog- 
nize Congressman Doc Hastings, who will be joining our panel. 
Congressman Hastings, we’ll go out of order and ask you to intro- 
duce Commissioner Marcellus. 

Mr. Hastings. Well, Madam Chairman, thank you very much for 
giving me this opportunity. I wanted to take some time and come 
over and introduce to you one of my constituents. Commissioner 
Earl Marcellus, from Chelan County in Wenatchee. Earl rep- 
resents — he is a commissioner in a county that I think in excess 
of 75 percent of the land is owned by the Eederal Government, and 
a big part of that, obviously, is the Eorest Service, so that alone, 
I think, should qualify him as far as his remarks are concerned as 
knowing the subject. 
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Prior to his getting into public service, he was a forester by 
trade, and so he has an understanding from the standpoint of 
working in the forest and with the forest lands as having some 
knowledge on this. So, I just wanted to take some time here today, 
and thank you for allowing me to introduce my colleague, Earl 
Marcellus. He represents the area in Chelan County. And by the 
way, we divide our counties into districts, and his district is the 
most heavily forested of the districts in Chelan County, and I think 
he represents his constituents very, very well, and I’m pleased to 
be here to introduce you to him. 

Mr. Marcellus. Thank you, if I may. Madam Chair, on that 
warm welcome here in Washington, DC. I appreciate it. I’m hon- 
ored to have you introduce me, Iloctor — Doc. 

Mrs. Chenoweth. Thank you. Congressman, and panel, with 
that. I’d like to recognize Commissioner Marcellus for his testi- 
mony. 

Well, wait a minute. Before we do that, we need to administer 
the oath, and I wonder if you might stand and raise your hand to 
the square. 

[Witnesses sworn.] 

Mrs. Chenoweth. Mr. Marcellus. 

STATEMENT OF EARL MARCELLUS, CHELAN COUNTY 
COMMISSIONER, WENATCHEE, WASHINGTON 

Mr. Marcellus. Thank you. I am Chelan County Commissioner, 
Earl Marcellus, and on behalf of our three-member board, I want 
to thank you for this opportunity to discuss our forest health prob- 
lems and suggest solutions. 

Eirst, a few facts about Chelan County. The eastern border fol- 
lows the Columbia River where the arid environment creates 
rangeland conditions. The western border extends to the crest of 
the Cascade Mountain range, where forest type ranges from Doug- 
las fir to late successional hemlock/cedar species. 

Our population is approximately 63,000, and the ownership of 
our land base is only — less than 12 percent is privately owned, and 
more than 88 percent controlled by government entities, primarily 
the U.S. Eorest Service. 

With due respect to the Congressmen who will hear and read my 
testimony, I would like to make a tongue-in-cheek, but pointed 
statement. It appears that the perception of many from the Poto- 
mac is that the U.S. Eorest Service and BLM are doing an excellent 
scientifically based job of managing our national forests in the 
Western States. That perception, however, is just as incorrect as 
the perception of those in the western States who believe that 
Washington, DC is the workfree drug place of America. 

The fact of the matter is, a crisis was brewing in the early 1990’s 
because the health of our forests was in decline, and no active le- 
gitimate effort by the U.S. Eorest Service was being made to har- 
vest the timber that was dead and dying from insects, disease, and 
drought. Then, in late July 1994, that brewing crisis blew up into 
an absolute disaster when a lightning storm moved through our 
county. 

Seventy million dollars later, the fires were suppressed, but only 
after the loss of 200,000 acres of valuable watershed, wildlife habi- 
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tat, and approximately 1 billion board feet of timber. To date, reha- 
bilitation costs have surpassed $20 million, yet less than 10 percent 
of the burned timber was ever salvaged on Federal lands, resulting 
in the needless loss of revenue and resource utilization. 

These losses do not take into account the tremendous personal 
and financial hardships experienced by the citizens and businesses 
throughout our county because of highway closures, and the smoke- 
filled air keeping the tourists from visiting, as well as the loss of 
homes and other properties by our citizens. 

The tragic fact is the following two avoidable contributors led to 
much of these devastating losses. One, the U.S. Forest Service obvi- 
ously had a let-it-burn policy, at least for the first 3 days during 
which time the initial manageable fires turned into dangerous 
project fires with no budget constraints. Two, the U.S. Forest Serv- 
ice has abandoned the proven scientifically based traditional forest 
management practices that in the past have controlled forest 
health problems through early treatment of insects, diseases, and 
overstocking. 

When the Forest Service supervisors and district managers are 
challenged about their management practices, they avoid dis- 
cussing the merits of the issue and simply state they are following 
the laws established by Congress. I appeal to you to review the cur- 
rent laws and policies which are having a devastating effect on the 
health of our forests, as well as our communities, and then estab- 
lish laws and allow only regulatory policy that is based on sound, 
verifiable, peer-reviewed scientific data. Congress must weigh light- 
ly and guardedly the environmental rhetoric and computer mod- 
eling, which too often simply reflects the bias of a bureaucrat at 
the keyboard. 

Specifically, Congress should consider at a minimum the fol- 
lowing points. One, grant the U.S. Forest Service the authority to 
begin prompt removal of dead or dying trees of all species and all 
sizes, not just the small trees. Two, require the Forest Service and 
BLM to designate forest health emergency in high-risk areas and 
apply necessary remedial management activities. Three, provide for 
expedited processes for complying with environmental activities, 
laws, and regulations. Four, limit judicial review and prohibit frivo- 
lous appeals, and, five, require pro-active management activities 
aimed at enhancing forest health to be included in the planning 
process of the U.S. Forest Service. 

In closing, I would say I am aware that those in Congress who 
agree with my assessment of the Forest Health problems and their 
solutions will meet with opposition from fellow Congressmen and 
the current administration. However, the signers of the Declaration 
of Independence faced much greater opposition when they mutually 
pledged to each other their lives, their fortunes, and their sacred 
honor. I sincerely believe we must look backward if we are going 
to move forward in salvaging not only our forests, but our beloved 
republic. 

Thank you very much. 

[The prepared statement of Mr. Marcellus may be found at end 
of hearing.] 

Mrs. Chenoweth. Thank you very much. Commissioner. That 
was outstanding. 
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And I’m very pleased now to recognize Commissioner Gordon 
Ross, from Coos County in Oregon. I think Coos County, and Coos 
Bay, especially, vies for one of the most beautiful places in the 
world. With that. Commissioner Ross. 

STATEMENT OF GORDON ROSS, COOS COUNTY 
COMMISSIONER, COQUILLE, OREGON 

Mr. Ross. Thank you. Chairman Chenoweth, members of the 
panel. And thank you for those kind words about Coos County; we 
like to say a lot of nice things about it. 

The area that I want to be speaking to you about today is the 
area that Mr. Hill did not speak about, and that is the Douglas fir 
region. It was the white area up in the Pacific Northwest that 
wasn’t included in his talk, but it was formed by catastrophic 
events, catastrophic fire. 

Douglas fir trees will not grow in the open; they’re not shade tol- 
erant. And so every acre of the Pacific Northwest has a cata- 
strophic fire history, and because the people who formed the 
FEMAT report — didn’t know as much about that history as others, 
we shaped a Northwest forest plan that will re-enact those histor- 
ical events if we don’t do something to change it. 

Fortunately, I bring to you an answer for our problem, and I’ve 
put it into your packet, and I would like to submit it into the 
record now, along with my written testimony, the “Disturbance- 
Based Ecosystem Approach to Maintaining and Restoring Eresh- 
water Habitats of Salmon.” This has been developed with Oregon 
State University, the U.S. Eorest Service, Gordon Reeves from the 
Eorest Service being the lead scientist on this, and I’ve, along with 
that, made a pictorial for you of pictures of these disturbances, 
both the fires, and the results of those fires in history, and the 
floods and landslides which play a part in the rejuvenating of our 
streams. 

Coos County has done more timber harvesting than any county 
in Oregon, perpetually since 1855 when the first two mills were es- 
tablished on Coos Bay. San Erancisco was the market, and Coos 
Bay Douglas fir built San Erancisco and rebuilt it after the fire and 
earthquake of 1906. 

Today, we continue to harvest more timber than any other coun- 
ty in Oregon, and at the same time we have more Coho salmon in 
our streams in Coos County than any county in Oregon. As a mat- 
ter of fact, we have more Coho salmon in our streams in Coos 
County than all the other 35 counties put together. 

Now this was kind of an anomaly to me until the development 
of this research on disturbance-based ecosystems, because this ex- 
plains why the landslides and why the storm events following the 
fire or following the logging, if you may, will rejuvenate these 
streams with spawning gravel and large woody debris. And I would 
really like for you to look through the pictorial here because it 
gives you an opportunity to see what history has done. 

On part one you’ll see a fire map of just Coos County, but the 
entire Douglas fir region has a fire history. The next page is a for- 
ester’s explanation of that. And then you’ll see, on page 3, a forest 
where a fire has not touched it for 350 years, its very few Douglas 
fir trees standing; it will eventually be a shade-tolerant species. 
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If you turn the page, on the next two pages you’ll see pictures — 
two pages — ^will be pictures of the countryside of 1868 that burned 
300,000 acres. These are the kinds of fires that formed the Douglas 
fir region. On an unnumbered page, after page 5, a picture of two 
stands of Douglas fir timber. The stand in the background grew 
after the fire of 1868. It was planted by God. The foreground was 
planted by man, and there isn’t a penny’s worth of difference be- 
tween either one of them, and environmentalists can get just as 
lost in either one, and we’d have to send the cops out to find them. 

[Laughter.] 

Page 6 shows the growth in 1930, the cruise of marketable tim- 
ber in Coos County. You’ll notice that almost 92 percent was Doug- 
las fir, 2 percent Port Orford cedar, 2.9 spruce, 2.1 hemlock, and 
so forth. This shows that initially, at the time of settlement, these 
timbered areas were predominately Douglas fir. 

Now we go into part 2, and on page 7 you’ll notice a slide of a 
whole mountainside coming down. Page 7- A are excerpts out of the 
newspapers back in February of 1890, which is the last time we 
had slides that where everything that could slide did slide. 

Then later we had — in 1995 this piece of information was pub- 
lished and has been out for peer review, and I’m speaking again 
of the research material. And in 1996 God gave us a divine dem- 
onstration back there — 17 inches of rain — and so pages 10, 11, and 
12 show salmon spawning in gravel held in check by debris slides 
of that time — these pictures on December 10, just 3 weeks after- 
wards. And gravel that had never been there in my lifetime — it had 
been bedrock since the days of the logging splash dams — and so we 
understand the rejuvenation then, the process of this. 

What this gives us is an opportunity now, with the new informa- 
tion under and within the confines of the Northwest Forest Plan, 
to start doing active management again in these riparian areas of 
the intermittent streams, and, again, add to the ability of the For- 
est Service and the Bureau of Land Management to get the red ink 
out of their budget and also do something for streams and for for- 
est management that is positive. 

I’m sorry that I’ve run out of time, Madame Chair. 

[The prepared statement of Mr. Ross may be found at end of 
hearing.] 

Mrs. Chenoweth. Well, it was very, very interesting testimony, 
and thank you very much for these very interesting reports. I will 
study them in-depth. 

With that, the Chair is pleased to recognize Mr. Neil Sampson. 

STATEMENT OF NEIL SAMPSON, PRESIDENT, THE SAMPSON 
GROUP, INC., ALEXANDRIA, VIRGINIA 

Mr. Sampson. Thank you. Madam Chairman. I come before the 
Committee today with mixed feelings. In 1992 I testified as follows: 
“It’s time to get beyond business as usual on many of the forests 
in the Inland West because the risks of major environmental eco- 
nomic and social disaster are growing, and the actions taken so far 
are not even beginning to keep up with the worsening situation.” 

You know, that statement stands today. I don’t know whether to 
feel decent because we had it right then or to feel bad because we 
haven’t done a whole lot with that information. The study that was 
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reviewed today by GAO doesn’t add a lot to what we knew in 1992. 
It puts detail on; I hope it adds credibility. And I hope it gets some 
action, because since the day I gave that statement we’ve burned 
about 12 million acres in the inland West, and spent about $2 bil- 
lion. On the Boise National Forest where I was doing most of the 
work to research this situation, we’ve burned about 300,000 acres, 
about 25 percent of the Ponderosa pine forest. We’ve burned it at 
heats that suggest that those soils are damaged to the extent that 
the chances of that forest coming back are fairly slim in a lot of 
places. So it doesn’t give us any great pleasure to come here 6 
years later and say we’re still not getting at it. 

On another aspect, in line with the questions that were being 
asked earlier by Mr. Peterson, I gave copies of “Forest Health in 
the United States” to the Committee members. And I wanted to 
call your attention to the fact that we wrote that booklet about for- 
est health in general across the United States. 

We identified six factors that we think are changing the under- 
lying structural dynamics and ecological processes in America’s for- 
ests. They include this dramatically altered fire regime in many 
places that we’ve talked about, landscape-level structural sim- 
plification, often brought about by efforts to preserve existing forest 
conditions; forest fragmentation, which is often brought about by 
the fact that there’s more of us dividing up the area among our- 
selves; introduction of exotic species that crowd out natives; 
changes in atmospheric, water, and soil chemistry that affect the 
growth and competition of forest species, and unusually high ani- 
mal populations, which while they be native, like deer or elk, are 
really changing the biological dynamics in these systems. 

Now I don’t have time to discuss those today, and it’s not the pri- 
mary point of the hearing, but I wanted to leave you with a couple 
of points. First of all, these changes are affecting forests in all 
parts of America today, and the long-term effects are not known. 
What we know is that the forests of tomorrow are going to reflect 
the effect of these pressures, whether they’re good or bad. 

The other thing is the changes are not happening in isolation. 
The gentleman from Pennsylvania asked the question about the 
forests in his area. They are seeing fragmentation, chemical alter- 
ation, exotics, and animal irruptings, all happening at the same 
time. They’re not happening one at a time; they’re all happening 
together. Some of the most unnatural forests in America are grow- 
ing in the State of Pennsylvania today, and that’s not cause for 
comfort. 

The other thing is that, as far as we can tell, most of these 
changes, and the ecological effects, are probably unprecedented. We 
don’t have any sense that this kind of thing has happened before. 
The forests of today are not a replica of history, and the ones of 
tomorrow are not going to follow that pattern either. 

There’s a policy message in here that I’d like to leave with the 
Congress. First of all, ignorance about this isn’t comforting. We 
don’t know a lot about how this is happening, and the only way 
we’re going to learn is a vastly increased level of forest ecological 
research, both public and private, to understand the current dy- 
namics and the potential changes that are affecting these forests. 
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And the second message is the one you discussed earlier: it is my 
position that increased management, not just watching and wait- 
ing, offers the best opportunity to help these forests cope with 
these kinds of stresses. We caused the stresses. With 270 million 
Americans, we continue to cause them today, and it’s irresponsible 
to sit back and watch what happens accidentally from those kinds 
of things, in my judgment. 

I’d like to turn now to those fire-dependent forests of the Inland 
West that we’ve talked about so many times. We can return those 
to fire-tolerant conditions, but it’s not easy and in many places it’s 
not cheap. I’m going to talk today, as most people do, about the 
Ponderosa pine forests. We’re going to skip over 45 million acres 
of Pinyon-Juniper forests, Mr. Hansen, which is one of the biggest 
problems in your State and others in the Southwest, because the 
lack of markets there are almost absolute in terms of that par- 
ticular product. 

But in the Ponderosa pine forests, people have been dem- 
onstrating that there are effective ecological restoration approaches 
that are positive and that can be done. The problem is, these are 
not traditional timber harvests and they shouldn’t be confused with 
them. They’re very different. As a result of doing it differently a lot 
of valuable trees are left in the woods because you’re trying to re- 
store the structures that the forests need, and a lot of not very val- 
uable stuff is taken out. And as a result, the economics of this oper- 
ation are often really limited. 

But Congress can address some of those problems. Let me give 
you some ideas. The reason these projections are not economic is 
the three reasons that I’ve identified. The first is the material has 
very little market value. It’s either too small or crooked or defective 
to be used in today’s industry. Much of it should be viewed as a 
challenge of safe disposal — how to get it out of there at the least 
possible cost. One of the ways to do that is to encourage and sup- 
port the establishment of biomass-based energy production. We’ve 
talked about that before, and there’s plenty of record to support the 
idea. 

The second reason the costs are high is because getting small 
material out of the woods is expensive. It’s a lot more expensive 
than getting big material out of the woods, and there’s not much 
Congress can do about that. It’s always going to be costlier to han- 
dle small material, but obviously if we want the Forest Service to 
deal with it, we can change our attitude about below-cost oper- 
ations because that’s what’s going to have to happen. 

But the third thing is that the costs are driven needlessly high 
by policies that have been designed for big timber — big log timber 
harvests. These policies were designed to harvest the timber in Mr. 
Ross’s district, and they are well-fitted to there. But the Forest 
Service needs to change its policies and practices, to get away from 
cruising and stumpage sales and log-scaling and other administra- 
tive practices designed for big log? They need to go to more use of 
outside contractors, use weight measurements instead of scaling, 
adopt end-results performance measures, and carry out multi-year 
planning to assure people of a long enough supply of material that 
they can actually invest in treatment facilities. 



21 


I see the time is up. I’m going to close by saying that we need 
to also evaluate the costs of not treating these places. It was testi- 
fied that treatment cost could be $350 average. I think that’s aw- 
fully high. We’re seeing treatment in prescribed fire in the range 
of $10 to $12 an acre, and treatment by mechanical thinning that’s 
ranging from $165 an acre profit to $165 an acre loss, depending 
on the different situations involved. 

But even if we lost $250 an acre, the costs of the wildfires that 
we’re seeing now run in the $1,500 to $2,000 range, and in places 
like Buffalo Creek, Colorado, which I’ve discussed in my written 
testimony, they’re going to be digging mud out of those water res- 
ervoirs for we don’t know how many years. It’s costing them some- 
where between half-a-million to $1 million a year. That’s the rate 
the water users of Denver are paying for that fire. So, let’s talk 
about the costs of not doing something, as well as the costs of doing 
things when we think about the economics of this. 

I thank you for your time and would be happy to answer any 
questions. 

[The prepared statement of Mr. Sampson may be found at end 
of hearing.] 

Mrs. Chenoweth. Thank you very much, Mr. Sampson, for your 
valuable testimony. 

The Chair recognizes Mr. Hansen for his questioning. 

Mr. Hansen. Madam Chairman, I really don’t have any ques- 
tions for this group. I think it was very interesting to listen to, and 
I was glancing through their statements as we went through here. 
Frankly, I’d say I agree with many of these things; I just don’t 
know how you implement them. The four points that the one gen- 
tleman brought up were excellent. How to do these things is always 
the problem. It’s how to get it done, you know, and that becomes 
some very heavy legislative roadblocks. 

I would like to come back for the last testimony. I have to be on 
the floor in 6 minutes, so I’ll try and get right back, but thank you 
for the time, and I thank the gentlemen for their testimony. 

Mrs. Chenoweth. Thank you, Mr. Hansen. The Chair recognizes 
the gentleman from Washington, Mr. Hastings. 

Mr. Hastings. I just have two questions I want to followup with 
to Earl Marcellus. You made five points as to what your sugges- 
tions would be. I want to specifically talk about points three and 
four. Point three, “provide for expedited process for complying with 
environmental activities, laws, and regulations,” and four, “limit ju- 
dicial review and prohibit frivolous appeals.” 

I made the assumption that you came to both of these conclu- 
sions and suggestions both from being in the private sector and 
probably, more recently, in the public sector as commissioner. If 
I’m right on that, let me know, but give me an idea in either case 
of how you arrived at that and maybe some real-life examples that 
lead you to these conclusions. 

Mr. Marcellus. Well, let me just use, maybe, an analogous ex- 
ample. We’ve got hundreds of miles of hiking trails in our county 
into the beautiful Cascade Mountains, and last year the Forest 
Service was totally unable to open these trails in the wilderness 
area portions with hand equipment. They spent tens of thousands 
of dollars doing an environmental assessment as to whether they 
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should allow chainsaws to go in and open these trails, and in the 
private sector and in the good old days with the Forest Service, we 
would have moved in and just gotten the job done. 

There’s just simply too many regulatory hoops for the Forest 
Service to jump through to get the job done. And like I said in my 
testimony, they tend to give “We the people” the answer, “Well, it’s 
Congress’ fault. We’re just simply following the laws established by 
Congress and by the regulatory agencies that you have oversight.” 

Mr. Hastings. Let me just followup then. After the burn in 1994, 
only about 10 percent — or maybe it was a little big higher — of that 
was salvageable, or was salvaged, I should say. What do you — I 
mean, are the reasons for that which you describe here by exam- 
ples in three and four? 

Mr. Marcellus. Well, let me use that question to state a quote. 
It goes as follows: “He has erected a multitude of new offices and 
sent hither swarms of officers to harass our people and eat out 
their substance.” Does that not sound like the regulatory bureauc- 
racy that we have today? That quote comes directly out of the Dec- 
laration of Independence, and it just seems that we have come full 
circle in allowing what I like to refer to as a fourth branch of gov- 
ernment to evolve in this country — the regulatory agencies — and 
the Forest Service’s hands are bound. 

And I have to be very frank and honest with you today. It ap- 
pears to me and many others that many of those who have the 
green agenda have gone to work for the Forest Service, and a lot 
of the good timber people and the people who really know how to 
fight fires have become so frustrated that they have voluntarily re- 
tired or taken early retirement. It’s really most unfortunate. 

Mr. Hastings. Well, the last thing I would say is, to briefly cor- 
roborate what you’re saying, I had a town hall meeting up — not in 
your county, but in Okanogan County right above that, and I heard 
essentially the same thing from retired members of the Forest 
Service that led to the same conclusions that you came to. I think 
that that — I think. Madam Chairman, that is happening. 

Thank you very much for allowing me to sit here. 

Mrs. Chenoweth. Thank you, Mr. Hastings. Mr. Ross, did I un- 
derstand you to say in your testimony — I either read it or I heard 
you say — that your county manages some forest lands? 

Mr. Ross. Yes, our county manages 15,000 acres of forest land, 
and we do it and we return a profit to the taxpayer. In fact, 93 per- 
cent of our timber sale value is returned to the taxpayer in the 
form of county services. We operate our forest on 7 percent. Only 
the Federal Government can be given timberland and lose money 
managing it. 

Mrs. Chenoweth. Can you explain again what the opportunities 
are to apply the new research that you were talking about? First, 
I’d like for you to tell us in more detail how landslides can really 
help the fisheries, and then I’d like you to address how this new 
research, in light of the Northwest Forest Plan and the President’s 
record of decision, how this applies. 

Mr. Ross. Thank you. Madam Chair. This research has de- 
scribed — or, it has been research looking at the evolution of our 
streams, and the streams that within the last four or five decades 
have had major catastrophic events, major landslides, have ade- 
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quate spawning gravel and large, woody debris to hold that gravel 
in place. The ones where it’s been hundreds of years are the ones 
that maybe look the most pleasant to the eye, but are actually the 
most barren of fish and fish habitat. 

Now the opportunity lies within the Northwest Forest Plan’s 
intermittent stream buffers, those buffers that Jerry Franklin said 
the lizard people put in, that got doubled in size when they got to 
Washington and then enacted into almost stone when the record of 
decision was handed down by Judge Dwyer. 

However, even in the record of decision, it shows that those were 
interim buffers until the watershed analysis could be done. Those 
are the buffers that when we got right out on the landscape, we 
found they overlapped. It just took away from the matrix areas 
where the active forestry was to be practiced and buffered it from 
anything happening. 

So the opportunity now, since the watershed analysis has been 
done, is to apply this new technology — or, rather, this new research 
and the technology that this will lead to — to harvesting and doing 
active management in those buffered areas as we can enter into 
them and then, finally, over the whole landscape as the new 
decadeal plan is developed. I think it’s a great opportunity to apply 
science, a science that has been peer-reviewed, and I will be pre- 
senting this at 11 o’clock on Thursday to Mike Dombeck. 

Mrs. Chenoweth. Gosh, that’s very interesting. I’d like to ask 
Mr. Sampson, What impact is the current Forest Service emphasis 
on prescribed fire likely to have, in your opinion? 

Mr. Sampson. Well, they’re certainly ramping-up their efforts in 
prescribed fire, and they’re doing it over a lot broader area and a 
lot more cheaply. The problem that I think you’re going to see was 
touched on briefly by the GAO. Because the target is acres, the in- 
centives are to go get what you can get, rather than what’s really 
the highest priority. 

And because the tool is prescribed fire, some of the highest pri- 
ority areas are really dangerous to get. They’re too close to habi- 
tation, there are too many houses around — it’s just too difficult. 
They’re in highly populated areas, and the smoke problem is very 
real and very much of a restriction. 

So the problem with going at the large situation that exists with 
prescribed fire as the main approach is that it tends to lead you 
away from the highest priority and most dangerous and difficult 
areas. 

Mrs. Chenoweth. How important are the current restrictions on 
smoke and air pollution? 

Mr. Sampson. Well, they have not stopped very much yet, it 
doesn’t appear. 

Mrs. Chenoweth. No. 

Mr. Sampson. We can’t find a lot of evidence yet that they have 
limited the use of prescribed fire. When you find what limits pre- 
scribed fire in the West today, you’ll find a lack of staff trained in 
the techniques. You’ll find a limited number of days in a year when 
you can safely burn anything, between when it’s too dry to be safe 
and too wet to do it at all, and you’ll find these large areas in- 
volved. 



24 


Smoke is important. There are very real health hazards caused 
by smoke, and in those populated areas it’s going to get worse and 
worse. But, so far pollution regulations haven’t stopped very much 
because most of the burning has been back away from that popu- 
lated area. 

Mrs. Chenoweth. Mr. Sampson, your four points that you con- 
cluded your testimony are very, very good, but the fact is, is it not 
true that actually getting in and mechanically cleaning up the un- 
derstory and the fuel load and thinning out actually can still have 
a value in the marketplace, whereby prescribed burning, really, 
simply costs the taxpayers money? What is your opinion on that? 

Mr. Sampson. Well, I don’t think you should put them at oppo- 
site poles like that. I think each are appropriate in their own place. 
The problem with the products that need to be taken out is very 
local. In Cascade, Idaho, there’s a new mill that takes material 
down to a 4-inch top, positions it with computers, and economically 
produces lumber out of 4-inch material. That changes the definition 
of a saw log dramatically from what we’ve seen in many other 
areas. But what can happen in that mill in Cascade can’t happen 
anywhere else in that region because they’re the only ones that 
have invested in that. 

I was in Colorado yesterday doing a project where there’s no in- 
dustry left at all, so nothing is a saw log. It doesn’t matter what 
its size or quality. There’s no such thing as commercial timber op- 
portunity of any kind when there’s no industry left to take it out 
of the woods and do something with it. 

So, this is very localized in nature. In a lot of these communities, 
people are maMng really fine use of this small stuff. We’ve got 
trees out there 5 inches in diameter that are 125 years old. They’ve 
been suppressed; they’re sitting there at 5 and 6 inches. They are 
some of the highest quality wood for beams and other products that 
is available. We’ve just got to get them into that kind of use. 

So, there’s a lot of opportunity. It’s almost all non-traditional. 
We’ve got to deal with it by weight instead of scaling, because if 
you try to scale one of these forests that’s full of 4-incli, 5-inch and 
6-inch stems, with 1,200 of them to the acre, you just go crazy with 
your costs. There are ways to do it, but we’ve got to get away from 
the traditional timber harvest mentality and go to a forest restora- 
tion mentality, administratively. That was the point I was trying 
to get at. 

Mrs. Chenoweth. Well, let me take another run at this. 

Mr. Sampson. OK. 

Mrs. Chenoweth. Prescribed fire — does that add anything to the 
timber fund? 

Mr. Sampson. It really does. You’ve got forests out there. Madam 
Chairman, that were maintained historically by fire and that need 
fire once in a while. That prescribed fire might be slash burning 
after a mechanical treatment. It might be prescribed fire before or 
after treatment; that’s not the case. You don’t have anything else 
in your tool kit that recycles nutrients and that provides the kind 
of ecological impact that fire does, and so putting fire back in that 
landscape safely is a really important part of this that shouldn’t 
just be done as an either/or — ^we’re either going to do this or that. 
We need to do a lot of all of that. 
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Mrs. Chenoweth. Now with prescribed burning, is what you’re 
telling the Committee that in the long run, given that there will 
be some sort of mechanical harvesting of some sort down the pike 
in the long run, then that later on adds to the timber fund? 

Mr. Sampson. It’s both now and later. There’s a huge bulge of 
material out there now 

Mrs. Chenoweth. Right. 

Mr. Sampson [continuing], from 50 to 75 years, and a lot of that 
has to come out before prescribed fire can be re-introduced. But in 
the long run, a management regime that does not totally exclude 
fire is probably going to create healthier and more productive for- 
ests, than one that tries to totally exclude it. 

Mrs. Chenoweth. Let me take my third run at this. Within a 
period of 10 years’ prescribed fire, would that add to the treasury 
in the timber fund? 

Mr. Sampson. No. 

Mrs. Chenoweth. OK. 

Mr. Sampson. Not in the short term. It won’t in the short term, 
and in the short term the bulge of material that’s on much of that 
land, as we’ve said earlier, precludes using prescribed fire in many 
areas. 

Mrs. Chenoweth. But with a change in policy within 10 years — 
if, you know, given that the marketplace has changed and given 
the fact that some mills are going down to the 4-inch diameter, 
given the fact that even in Idaho, and I’m sure many of the agricul- 
tural States, they’re not now talking about timbers made out of 
straw. Given the fact that the market will respond to the demand 
that’s out there, if we went in with mechanical means we could 
then begin to buildup the timber fund — not with straw, but with 
the small stuff, as well as the larger diameter timber. So that was 
my original question. 

Mr. Sampson. Well, I honestly have to tell you that for the Con- 
gress to think that it’s going to build a timber fund with a lot of 
these projects — I’m not as optimistic about that as I believe your 
position is. What I think you’re doing is reducing the damage ac- 
counts greatly and, hopefully, bringing the timber fund into it neu- 
trally. I think you could make enough money to pay for the treat- 
ment. I don’t think we’re going to get rich 

Mrs. Chenoweth. OK; so this answer that you’ve just given me 
is based on your second premise, that to go in and restore the land 
will be expensive, and we’re going to have to re-order our thinking 
with regards to below-cost timber sales. 

Mr. Sampson. But in the long run, that’s the pathway back to 
healthy forests in that region. 

Mrs. Chenoweth. I think so. Very good. Thank you, Mr. Samp- 
son. Mr. Marcellus? 

Mr. Marcellus. Yes, Madam Chairman, if I may add to the an- 
swer of Mr. Sampson in light of your question of prescribed burn- 
ing, I think he made it fairly clear that prescribed burning can be 
after harvesting operations to burn the slash, which was a histor- 
ical management tool of the Forest Service and private industry. 
And I think what you were asking, if prescribed burning was done 
without harvest, would that give a return to the coffers? And in the 
short term, no; it’s costly to go out there and do that sort of thing. 
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But if it’s done successfully — and I’m not a proponent of pre- 
scribed burning when there is the opportunity to get out there and 
do it mechanically or cost-effectively by manpower and do the 
thinning of the overstocked stands. I wish I’d have brought a little 
pine section that I cutoff of a tree that I thinned out on my own 
home just outside of my house, years ago, and it was a Ponderosa 
pine tree which isn’t known to respond that well to release. 

And that’s what we’re talking about, is getting in there and deal- 
ing with the overstocked stands to give more room for growth, more 
ability to get moisture and nutrients. And it will bring a return be- 
cause your trees that are left behind are more insect-resistant and 
fire-resistant, and they will grow faster and will get more growth 
per acre in 20 years or more return. So we do have some — but I 
think in our county and throughout the West, there are stands that 
are in great need of traditional management practices that have 
been cast away that will generate returns today. 

Mrs. Chenoweth. Very interesting. I have two bills out there 
that we’re hoping, somehow, will be successful, and they’ve ad- 
dressed what Mr. Sampson and all three of you, actually, have 
talked about — the Hazardous Fuels Reduction Act, which cleans up 
the area between the urban wildland interface, and the video that 
we saw GAO show, my bill would directly address that. 

We saw catastrophic fires in Florida this year affecting people’s 
homes. We lost homes — thank goodness we didn’t lose any lives, 
but the year before that we lost a large number of homes and some 
lives in California because we have not addressed that urban-rural 
interface, and we must do so. 

And then the NEPA parody bill, which will target certain forests 
that are in dire shape, and hopefully will be able to give the Forest 
Service a tool to get in and start working on those areas, which, 
by the way, every single one of them is a red area that was shown 
on Mr. Hill’s poster boards. 

So with that. I’ve learned a lot from you, and I want to thank 
all three of you for being here. Two of you have come a long way. 
And it’s always a privilege to be able to hear Mr. Sampson, and I 
appreciate this book, the “Forest Health in the United States” by 
R. Neil Sampson and Lester DeCoster. I’ve read it once and am 
going to look forward to reading it again. Thank you very much. 

And with that, this panel is excused. 

Mrs. Chenoweth. The Chair now recognizes Janice McDougle as 
the next panelist. Ms. McDougle has faced this Committee many, 
many times, and she is the Associate Deputy Chief for State and 
Private Forestry, Forest Service, U.S. Department of Agriculture in 
Washington, DC, and she is accompanied by Mr. Harry Croft, Act- 
ing Director, Fire and Aviation Management of Forest Service, 
USDA in Washington, DC. 

So, Ms. McDougle, I wonder if you could take one of the center 
seats, maybe over on the other — that’s good. Good, and now I won- 
der if you could both stand and raise your hand to the square. 

[Witnesses sworn.] 

Ms. McDougle, please proceed. 
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STATEMENT OF JANICE McDOUGLE, ASSOCIATE DEPUTY 

CHIEF FOR STATE AND PRIVATE FORESTRY, FOREST SERV- 
ICE, U.S. DEPARTMENT OF AGRICULTURE, WASHINGTON, DC; 

ACCOMPANIED BY HARRY CROFT, ACTING DIRECTOR, FIRE 

AND AVIATION MANAGEMENT, FOREST SERVICE, U.S. DE- 
PARTMENT OF AGRICULTURE, WASHINGTON, DC 

Ms. McDougle. Good afternoon, Madam Chairman, members of 
the Subcommittee. I appreciate the opportunity to join you to dis- 
cuss forest health and to hear the GAO’s preliminary observations 
concerning forest health and fuels. The Forest Service is looking 
forward to working with GAO to identify ways to continually im- 
prove forest health conditions. 

We estimate that approximately 39 million acres of National For- 
est System lands, primarily in the inland West and the Atlantic 
coastal States are at high risk from damaging, high-intensity 
wildland fire. Many of these stands are dense and over-crowded, 
with high mortality rates due to bark beetle or other insect out- 
breaks. It is important that the public understand that fire is part 
of a natural ecological cycle, and over a long enough period, all for- 
ests will eventually burn. 

The exclusion of wildland fire for the last 100 years has had a 
profound influence on the composition and structure of natural fuel 
conditions and the function of those ecosystems where frequent and 
low-intensity fires historically occurred. These conditions are con- 
tributing to the growing severity of the fire situation throughout 
the country. Unless we address these changed conditions, the fire 
severity situation will continue to grow, threatening the health of 
watersheds and larger ecosystems. 

In addition to changes in natural hazardous fuels, demographic 
changes of people moving from urban areas to rural areas have re- 
sulted in an increasingly complex mix of people, infrastructure, and 
forests, which is known as the wildland urban interface. 

Throughout the United States, it is more and more common to 
see homes and other types of structures being built in wildland en- 
vironments. Because of their location, these structures are ex- 
tremely vulnerable to fire, should a wildland fire occur in the sur- 
rounding area. The trend is resulting in a volatile situation that 
must be addressed. 

This is as much a forest health concern as a fuels concern. We 
are addressing this problem at the most fundamental level. We 
have embarked on an aggressive program to use fire in a more nat- 
ural ecological role to reduce fuels hazards and to help protect for- 
est ecosystems from the ravages of high-intensity fires and 
epidemics by insect attacks. 

Other tools we are using to improve ecosystem conditions include 
timber sales, thinning, and other fuel reduction methods, including 
mechanical treatments. However, we will not treat, nor is it prac- 
tical to treat, all of the affected acreage. 

Therefore, we are prioritizing areas to be treated first, to address 
those areas of ^eatest risk and potential for damage, such as 
wildland urban interface areas, critical watersheds, and sensitive 
wildlife habitats. This strategy will focus available funds and capa- 
bilities where they will have the most effect. We are creating a 
management environment that encourages the treatment of those 
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priority areas through budget allocation and direction to local man- 
agers. 

To help understand the nature of the issues, we are currently im- 
plementing the Joint Fire Science Plan as provided in the Con- 
ference Committee report for the 1998 Interior Appropriations Act. 
The four principal purposes of the plan are to complete a national 
program for fuels inventory and mapping, evaluation of fuels treat- 
ment, scheduling of treatments, monitoring and evaluation. 
Projects have already been identified and grants and contracts 
issued to help us better manage the hazardous fuel reductions pro- 
gram. 

Clearly, the challenges we face in improving forest health and re- 
ducing fire risk are great. By restoring fire to its natural role in 
ecosystems, we can improve the health of our Nation’s forests, 
while at the same time reducing their susceptibility to catastrophic 
fire. 

Thank you. Madam Chairman. I have summarized my remarks, 
and we will enter into the full record our testimony. I’m prepared 
to answer any questions that you may have at this time. 

[The prepared statement of Ms. McDougle may be found at end 
of hearing.] 

Mrs. Chenoweth. Thank you, Ms. McDougle. The GAO, in their 
testimony, indicated that the agency lacks a strategic plan that will 
deal with these critical acres that he indicated on his poster board. 
You indicated that you will focus first on certain critical watershed 
areas, urban-rural wildlands interface, and certain wildlife habitat 
areas, especially for critical wildlife habitat. 

Does that comport with what Mr. Hill said, in terms of the fact 
that there are 10 million acres left with absolutely no plan whatso- 
ever or no long or short range plan to do an3dhing with those 
acres? 

Ms. McDougle. Well, I thought the remarks were interesting in 
that it was suggested that we have a national plan for addressing 
these issues, and I’m not sure that we believe that that is indeed 
required. Our efforts in this regard are not just the Forest Serv- 
ice’s; they are all the land management agencies who have collec- 
tively decided what the priorities are. 

Our activities in terms of reducing fuels — it’s not done out of the 
Washington office. It’s not done nationally; it’s done by the units, 
and as they aggregate, we can tell how much that they feel they 
are capable of getting done in any given year, and it’s an estimate. 
Sometimes they do more, like this year. I think we exceeded our 
targets during this Fiscal Year, and so these are estimates that are 
field-driven. And in terms of how they’re going to go about doing 
it, these are also their calls, based on — on the ground conditions. 

Mrs. Chenoweth. Well, given that we’re talking about 39 million 
acres that are in a very, very, very serious catastrophic condition — 
39 million acres. You’ll agree to that, right? 

Ms. McDougle. That’s the best estimate we have, and we are 
validating those numbers right now. 

Mrs. Chenoweth. OK. That’s about one-third of the entire base 
of our national forests. How did it happen that the agency let one- 
third of its entire resource get into this kind of condition? 
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Ms. McDougle. Like I said, it’s taken over 100 years for this to 
happen, and it’s going to take some time to do it. And as Mr. 
Sampson said earlier in his testimony, it isn’t any one thing. It 
isn’t totally within the agency’s control, and, frankly, it hasn’t been 
a priority in Congress. The priority has been focused on the timber 
program, and this hasn’t been one of those issues that has been a 
priority on the Hill. 

We did — just to get the fuels program some attention — request 
and receive for the 1998 appropriation a specific budget identify for 
fuels because we weren’t able to get — ^we weren’t able to build a 
program. We received support from the Congress in 1998, and as 
best I can tell, we will in 1999. We spent $50 million in 1998, and 
we requested in the President’s budget $65 million. This is an 
evolving effort of the Forest Service to focus attention on the fuels 
issue. 

Mrs. Chenoweth. Now the President asked for $65 million spe- 
cifically for what? 

Ms. McDougle. Fuels. 

Mrs. Chenoweth. Fuels. In what way? 

Ms. McDougle. Well, for fuels management, and in terms of 
strictly devoted to reducing the fuels. You know, the methods are 
not — there are a whole array of tools to be used, but they all go 
toward reducing the fuels. 

Mrs. Chenoweth. I think I probably share with you the fact that 
we can’t go back and can’t keep asking ourselves, “Why?” We have 
a difference in opinion as to why 39 million acres are in a situation 
that is considered code red. But I want you to know, Ms. McDougle, 
Congress is concerned, and there is a lot of expression of concern 
on the Hill. 

I get the stuffing kicked out of me, and other western Members 
get the stuffing kicked out of them, because we’re not seeing a re- 
turn to the timber account. And the environmental organizations 
and their publications are replete with the fact that we can’t man- 
age sufficiently to do anything but have low-cost timber sales. 

So, yes, you need to know at your level and at every level that 
Congress is very concerned and very concerned that we’re able to 
return money back to our timber account. Nobody is more uncom- 
fortable with the fact that we are having below-cost timber sales 
while we’re seeing a deterioration in the forest system itself than 
I am. 

So, what can you provide the Committee in terms of maps and 
tables indicating the current fuel loads on national forests, by State 
and by watershed, and the levels of risk of catastrophic fire that 
they face in relation to some explained scales of risk and hazards 
to resources and to people? I’d like for you to be able to do that. 

And, furthermore, I wanted to ask you — ^you mentioned the fact 
that you’re still involved in mapping. Isn’t a lot of the mapping 
being done by aircraft or by satellite, in terms of the intensity of 
fuels in the forest? 

Ms. McDougle. We’re doing CIS modeling. Regarding when will 
the maps be available, I think I mentioned to you at a previous 
hearing that we will have our Fire: Forests at Risk map available 
this fall. I learned Friday that we should have it early November. 
We have a map, and our people are currently validating a map — 
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a new map that shows the wildland urban interface areas that are 
of great concern, and we’re updating our insect and disease map. 

So I think that in the next month or two, we will have a pretty 
darned good picture of all of these issues to make some assump- 
tions from, especially in terms of focusing priorities on work. 

Mrs. Chenoweth. When you prepare projects to improve forest 
conditions, such as timber sales, thinnings, mechanical field treat- 
ments, and/or prescribed burning, what types of environmental 
analyses are required? 

Mr. Croft. Madam Chairman? 

Mrs. Chenoweth. Yes. 

Mr. Croft. I think that would be based on the complexity of the 
project at hand. I don’t know first-hand knowledge of perhaps what 
you are referring to. At one time — I have been in the field for 
years. I’ve done timber sales. I’ve done thinnings, and I’ve fought 
fire. I just want you to understand that. When I first started out, 
I could do an EA for a 20 million board feet timber sale. Today you 
require an EIS. It clearly has changed in terms of what’s required. 

On fuels projects, it’s all depending on where you are and what 
the probable impacts are. In the southeast, you could do a categoric 
exclusion for a 1,000-acre prescribed fire. If you’re in the North- 
west, it may be only 20 acres, so it depends on the nature of the 
project and the probable impacts of that project. 

Mrs. Chenoweth. Interesting. Well, Ms. McDougle or Mr. Croft, 
I’ve seen a proposal establishing an arbitrary acreage limit for 
thinnings and other activities that require an EIS, based on which 
eco-region the project is located in, so if it’s located in the southeast 
it might have another arbitrary requirement than in the North- 
west. It appears that the proposal would greatly increase the num- 
ber of EIS’s required for such vegetation management proposals, 
and given the catastrophic conditions that we have out there. I’m 
very concerned about that. Would one of you address that? 

Mr. Croft. I think you might be referring to the draft regula- 
tions? 

Mrs. Chenoweth. Yes, the draft regulations. 

Mr. Croft. I’ve only just seen those, and I just have seen them 
and have not had that chance to look at them. I know at first 
glance we did have some concerns, and we are talking with the 
land management planning people right now about those concerns, 
I think for the same reasons. 

Mrs. Chenoweth. Thank you. I would very much appreciate 
your staying in close touch with my staff on this. I’m very con- 
cerned about it, given the catastrophic situations that we have. I 
do think the National Eorest Management Act does allow for the 
supervisor to be able to use his own experience and discretion in 
making those decisions, and I don’t want to take that away from 
him. So, I would appreciate your focus on this. 

As you know, I have a lot more questions, but my time has ex- 
pired, and I will excuse you right now, but I will be submitting 
more questions for you to answer. And this record will remain open 
for 5 — or for 10 working days, should you wish to supplement your 
testimony with anything. And I would appreciate your answering 
our questions within 30 days — 30 calendar days. 

[The information referred to may be found at end of hearing.] 
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Mrs. Chenoweth. So with that, again, I want to thank the pan- 
els for being here and for your valuable testimony, and with that, 
this hearing is adjourned. 

[Whereupon, at 3:45 p.m., the Subcommittee adjourned subject to 
the call of the Chair.] 

[Additional material submitted for the record follows.] 
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Statement of Earl L. Marcellus, Chelan County Courthouse, Wenatchee, 

Washington 


Dear Committee members: 

I am Chelan County Commissioner Earl Marcellus and on behalf of our three 
member board I want to thank you for this opportunity to discuss our forest health 
problems and suggest solutions. 

First a few facts about Chelan County: 

•The eastern border follows the Columbia River where the arid environment 
creates rangeland conditions. 

• The western border extends to the crest of the Cascade Mountain range where 
the forest type ranges from Douglas fir to late successional hemlock/cedar spe- 

• Population — 63,000 

• Percent “ownership” 

— less than 12 percent privately owned 

— 88+ percent controlled by government (primarily the U.S. Forest Service). 

• Obviously Chelan County is a rural, timber dependent county. 

With due respect to the Congressmen who will hear and/or read my testimony I 
would like to make a tongue in cheek but pointed statement. It appears that the 
perception of many from the Potomac is that the U.S. Forest Service and Bureau 
of Land Management (B.L.M.) are doing an excellent, scientifically based job of 
managing our national forests in the Western states. That perception, however, is 
just as incorrect as the perception of those in the western states who believe Wash- 
ington, DC is the “workfree drug place of America.” 

The fact of the matter is, a crisis was brewing in the early 1990’s because the 
health of our forests were in decline and no active, legitimate effort was being made 
by the U.S. Forest Service to harvest the timber that was dead and dying from in- 
sects, disease, and drought. Then, in late July 1994 that brewing crisis blew up into 
an absolute disaster when a lightning storm moved through our county. 

Seventy (70) million dollars later the fires were suppressed but only after the loss 
of 200 thousand acres of valuable watershed and wildlife habitat and approximately 
1 billion board feet of timber. To date, rehabilitation costs have surpassed 20 million 
dollars yet less than 10 percent of the burned timber was ever salvaged on Federal 
lands resulting in the needless loss of revenue and resource utilization. These losses 
do not take into account the tremendous personal and financial hardships experi- 
enced by the citizens and businesses throughout our county because of highway clo- 
sures and the smoke filled air keeping tourists from visiting as well as the loss of 
homes and other properties by our citizens. 

The tragic fact is the following two avoidable contributors led to much of these 
devastating losses: 

1. The U.S. Forest Service obviously had a “let burn policy,” at least for the 
first 3 days during which time the initial manageable fires turned into dan- 
gerous project size fires (no budget constraints). 

2. The U.S. Forest Service has abandoned the proven, scientifically based, tra- 
ditional forest management practices that in the past have controlled forest 
health problems through early treatment of insects, diseases and overstocking. 

When the Forest Service supervisors and district rangers are challenged about 
their management practices they avoid discussing the merits of the issues and sim- 
ply state they are following the laws established by Congress. I appeal to you to 
review the current laws and policies which are having a devastating effect on the 
health of our forests as well as our communities. And then establish laws and allow 
only regulatory policy that is based on sound, verifiable, peer-reviewed science. Con- 
gress must weigh lightly and guardedly the environmental rhetoric and computer 
modeling which too often simply reflects the bias of the bureaucrat at the keyboard. 

Specifically, Congress should consider at a minimum the following points: 

1. Grant the U.S. Forest Service the authority to begin the prompt removal 
of dead or dying trees of all species and sizes (not just the small trees). 

2. Require the Forest Service and B.L.M. to designate forest health emergency 
and high-risk areas and apply necessary remedial management activities. 

3. Provide for expedited processes for complying with environmental activi- 
ties, laws and regulations. 

4. Limit judicial review and prohibit frivolous appeals. 

5. Require proactive management activities aimed at enhancing forest health 
be included in the planning process of the U.S. Forest Service. 

I am aware that those in Congress who agree with my assessment of forest health 
problems and their solutions will meet with opposition from fellow Congressmen and 
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the current administration. However, the signers of the Declaration of Independence 
faced much greater opposition when they mutually pledged to each other their lives, 
their fortunes, and their sacred honor. I sincerely believe we must look backwards 
if we are going to move forward in salvaging not only our forests but our beloved 
Republic. 


Statement of Gordon Ross, Commissioner for Coos County, Oregon 

Thank you for the opportunity to speak to you on the issue of forest health in 
the Northwest. I am especially thankful to have the opportunity to extol the virtues 
of the Douglas Fir Region where we have some of the most productive forest land 
and anadromous streams in the world and particularly Coos County, where we have 
consistently, since 1855, harvested more timber than any county in Oregon and at 
the same time have more Coho salmon than all other counties combined. This to 
me was an anomaly until the work on “Disturbance Based Ecosystems” was pub- 
lished in the fall of 1995 and then God gave us a divine demonstration on November 
18, 1996 and we all saw first hand the part that slides play in rejuvenating our 
streams with spawning gravel and large woody debris. I wish to share with you two 
things today. #1, the science and #2 the opportunity it presents. 

(1) Both the Douglas Fir forests of the region and the anadromous streams are eco- 
systems based in disturbances, mainly fire and flood. 

Gifford Pinchot, after three years on the Olympic Peninsula stated “I have not 
seen a Douglas Fir seedling growing under the canopy or an opening that was not 
filled with them.” Fire was the principle stand replacement event in nature. While 
its frequency varied, recent research by Bob Zybach indicates a frequency greater 
than formerly believed. The fact that an early cruise of marketable timber in Coos 
County shows 92 percent to be Douglas Fir and only 8 percent shade tolerant spe- 
cies backs up this research. I must comment, the meager amount of regeneration 
harvest embodied in the N.W.F.P. will result in a much different mosaic than ex- 
isted in pre-settlement times. 

The flood events that followed the fires will still occur but with passive manage- 
ment they will be less dynamic in their restoration of our streams. In short, active 
management is needed to replicate the disturbances that shaped the Douglas Fir 
region. With active management, disturbances can be located, timed and controlled 
to maximize the beneficial impacts on our streams, while minimizing any adverse 
effects. A happy by-product of this approach is utilization of our timber resources 
in a way that supports our local communities. 

(2) What are the opportunities this newly articulated science provides under the 
N.W.F.P. and R.O.D? 

(A) In the short term the opportunities lie in the management on the matrix 
lands within the buffers of the intermittent streams. The current buffers were 
intended by the N.W.F.P. to be temporary until watershed analyses were com- 
pleted. Many of the watershed analyses are now complete. The opportunities 
exist within these buffers for regeneration harvest that would leave large debris 
that could eventually enhance a fish-bearing stream. The opportunity to leave 
standing timber that could reach those streams or leave down wood on a har- 
vest unit for that purpose could far better reproduce natural events than pas- 
sive no touch management. In many cases the large woody debris could be 
placed in or near streams to speed up natural processes. This approach could 
be gradually implemented now, without disrupting the N.W.F.P., indeed con- 
sistent with the N.W.F.P. expectation that managers would gradually move 
back into the buffers once watershed review was complete. The BLM resource 
management plan periodic reviews scheduled for the next two years provide the 
perfect opportunity to move in this direction. 

(B) The long-range opportunity is to apply this science in the next decadal 
plan across the entire Federal landscape. The timetable is right to begin this 
historic and scientific approach and extend these principles into the first 
decadal plan of the 21st century. A new decadal plan is due in 2004. I urge the 
Federal managers to begin the process now, so we have orderly plan develop- 
ment rather than the slap-dash, hurry-up process that gave us the N.W.F.P. 

This information can and must be a turning point in the way Congress and the 
American consumer view commodity production in the forests of the Northwest. The 
political decisions that have been made about logging have hinged around the de- 
bate over environmental protection vs. commodity production. We have tried to bal- 
ance, as it were, these issues on a giant set of steelyards, placing on the right side 
the commodity benefits, jobs, revenues and resources while on the left side clean air. 
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clean water, fish and wildlife resources. We have seen the balance go heavier to the 
right as the threat of job losses in our rural communities in the Northwest material- 
ized, as revenues dropped for essential services and as the cost of housing rose 
across America and our balance of trade was adversely impacted by imports. 

One by one through science and best management practices, we have also seen 
the shifting of the other issue from one side to the other. Most wildlife that the av- 
erage person knows or cares about are benefited by the openings and temporary 
meadows brought about by a regulated harvest. Last year it was established before 
this Committee that our air: that the amount of oxygen released into the atmos- 
phere, the amount of carbon fixed in wood fiber by the forest is enhanced by the 
harvest of mature timber and manufacture of durable goods and the re-growing of 
new timber stands. 

I submit to you, ladies and gentlemen, until this new science on disturbance based 
ecosystems has been presented the only issue left on the other side of the fulcrum 
is the health of our streams and our trout and salmon runs and this is no small 
issue. This issue also embodies the issues of jobs, revenues and resources. But 
today, I submit to you that the health of not only our forests but also our streams 
and their runs of salmon and trout and the jobs and food supply connected with 
those runs will, over the long run, be benefited by commodity production after care- 
ful watershed analysis are completed. Today I submit this report into the Congres- 
sional record and subsequently into the Library of Congress for the benefit of those 
decision makers that hold in their hand the destiny of the Northwest, the health 
of its forests and streams and to a large degree, the availability of affordable hous- 
ing in America. 

I wish you to note this report was published in 1995, it has been published in 
scientific journals and has been out for scientific peer review for three years. It is 
not premature to use this information as a basis for decision making. 
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OISTVRBANCX-BASED HABITAT RECOVERY PLAN BS 


tbe PNW haw been cxietu^iy aitered 
by human activities such as agricuiturc, oibaoiza- 
tioiL and timber harvest (Bisson et al. 1992). Fea- 
tures of altered eoosystems include changes (gener- 
ate reductfons) in species diver^, changes in 
species distributions, and kisses of babiut types or 
ecosystem states (HoUing 1973; Rapport et al 19SS; 
Steedmao and Regier 1987). Li et aL (1987), Bisson 
et al, (1992), and i^ews et aL (19^) noted that 
native sahnontd assemblages are simplified in wa- 
tersheds that have been impacted by vahous human 
acdvitses. Native nonsahncmids or introduced spe- 
cies often doramate fish cmomunities in alteied 
eco^ems (Li et aL 1987; Bisstm et al. 1992). 
iut deipadatkni is widespread acros tbe legioo as a 
msult dt fast and fmsettt sedvities (Bisson et aL 
1992; Mctetosh et il 2994). Depadatkm of terres- 
trial ecosystems in tbe PNW (Thomas el aL 1993) 
and elsewhere (e-g., Wilcove et al. 1986; Rolatad 
1992) hat remit^ in similar chan^ in terrestrial 
species assemblages. ^ 

Past and many present approaches to managt- 
mmit 0 ^ freslm^ter habitats of smadromous salmo- 
mdi lurap #i)caied<a miti^tiiig jornes rather than 
preventing them. This strategy has generally not 
been successful (Bisson et al. 1992) and habitat loss 
and degradation continue. Wlliains et aL (1989) 
also.foitiid that such a strati^ fiuled to Italt the 
,di:diiip^o^ h■hitir.^^ttand^y. a^^wljlty tor other . 
ptsbsmur Naturalhr vm^e ocean condi- ^ 
dMS moease te inqiortaDce firesfawnter habitats 
to anadromous (Tbotnat et iL 2993). As 

a resuh of.thci dependeoce on fiesfawater habitats 
and the odensive imotint of tastntm: degradadoo 
that has occurred, prDtectkm and restoiatkm of 
upsiopeaiid fiuviai processes d^ Oeate and main- 
lain habitacs mu^^bd an integral oontpooent of any 
reaivery pcugr^ 

H^iitat losira miqr result frmn human activities 
that directly destroy habitats or change tbe long- 
term dynamics of ecosystems (Rapport et iL 198S; 

and Thomas 1994). Recent proposals for 
resft^g and protetiing habitats of at-risk fishes 
(e^.. Reeves and Sedell 1992; Tbomas et al. 1993; 
Mo^ and Yoshiyama 1994) addressed habitat de- 
^lumion, fmuily through tbe estabUsfament 
wm^shed-leral leserws is which human impacts 
would be minimized, as advocated by Sheldon 
(1988) and WUliams et aL (1989). We are not aware 
trf a^KHie adro has eiq^c^ add i earod long-term 
ecosystem dynanucs in tbe context of fish conservar 
tkxL Williams et aL (1989) called for recoveiy ef- 
fofts to rettxe and conserve ecosystems rather than 
sknpfy hahitay attzftmms, bift th^ did not slate bow 


to accomidish this. WUlkms et at (1989) airo noted 
that tbe failure to atkireas this concern may be a 
major reason no fish species has ever been recov- 
ered after listii^ under the U.S. Endangered Spe- 
cies Act (ESA; 16 U.S.C ff 1531 to 1544). 

The purpose of this p^r is to examine compo- 
nents of strategies necessaiy to provide habitat for 
ESUs anadromous sabnonids in the PNW. %}e- 
dficaliy, we wiO roiOMfer tbe role of natural dham- 
bances in creating and maintaining habitats and 
how an understanding of this role might be iocor- 
ptxated into kmg-tmm recovery planiiing. 


&aqWbtai and S|wlaoCcni|MHrai 
CMSidsnSiras 

May (1994) noted that tbe most pressing chal- 
lenge to conservation biology is the need to under- 
stand the responses of m^uusois over large ter^ro- 
ral and spatiiu scales. Scmie rdatioadiips between 
hatMtat condition and individual salmonid reqxmse 
have been wefi estd)Ushed at the scales habitat 
unit (eig4Rim(Mnet«LM9S2;>N^Bla^ ec aL'iSSZ), 
stream reach (e.g., Muipfor et at- 19^), and (to a 
lesser ement)watcnbed ( Sc htosser 1991). But there 
is little undgstandiBg about bow biological eothies 
soch.as ESUt may reipnod ta haUtat-patmrm m 
4 Vtfg»'jyati^J ijQal^’Anf^iiitialAtttjJlh ia recovery 
'^piannmgBforESMiMlradQBi^^appi^^ spmud 
and tem^malsoaka^whkh to foci^ "< 

The ESAirequiras that ooo^ems be considered 
in the dev ete pmeot ef recovery plana The ESUi of 
anadromous salttonids general^ eooMnpass large 
get^ra^uc areas (e.g.. Snake River basin in Idaho. 
upper^Saenmento Rsittrmid im tributaries m noith*- 
ero California). It is diBcult to delineate tbe fresh- 
water, ecosystem ofm^ESU over such large areas. 
We bdieve that it is reasonable to coiuider the 
composite of individual watersheds within the geo- 
graphic range of an ESU to be the “eco^stem” and 
to direct coaservation and recoveiy efforts for fresh- 
water habitats toward the popt^tkxu that naira up 
an ESU. Cuirens et al. (in press) suggest tiat ap- 
propriate temporal scales for populatioDS are sev- 
eral decades to cmituries and that ^dal scides 
should begin at tbe waterslrad level (Hgure 1). Al- 
though temporal coosideratioDS have not been ad- 
dressed exi^Uy, recent proposab for restoring 
and conserving freahwarar hri^ts of madroraous 
salmoBids have emphasized wateisheds (e.g.. 
Reeves and Sedell 19S^ Thomas et al. 1993; Moyle 
and Yoshqraina 1994). We concur vntfa this dirro- 
tfon and believe tbm for mmu^emmit and 



rtnnTr 1 *i irnml hirnurhiai mnilii nf tinln(ir ri Inrli nf n rt > ii in ii iT fnr iinitmmniii l■ll^nllilli Ihr nwiiiJ 
tad tales that i^hurwcc them (froa Cumns ci iL, b pma). 


meatttioe purpoao, tte iJidhrkhiai watectfi^ 
H yop ri aa toCTBi for re cim a y ptoaa. 

Witiun watenbedi, recomy psograois iot ESUs 
mut addtnm not oaiy roof cmes duectljr icsp oe- 
tible for tteimmBdiate kan^af^abitat qu— thy aad 
qiialiQ^ bm ate eoDQiitem {voeoKS that cieate aod 
aaktiin haNtm throi^ tine. la lim loping aa 
nrrQTtf r *w ifqifoodi %o tho * "* * *t *' * *» »> f*«^ aod resttK 
raw ol ai<l«inr.i »d o r jii ii i i ^ H «— be wag- 
atedttkat'ccaqmeaa aikjmmljt i%Ba^ n.. 
b ccitfr 

*t»tinlut)' at bqte sfiaaaieailp^'jtiki (Bodda 
19W). ■ , 

A nouic at ooBditioitt oonn. ecoiin- 

urn at aagi tiae aa a. D oaa t ni rifet of d inaih a wiia ' 
(While aad Kdun 19S5). Aagr (Sriuitod iMcIi de- 
adCfia diiefeat habitat co n ili t io i ie tie.-iwict am 
the. The aurnnHatr at aipmtm ii a paiticalai 
patch chaa|ea with diaiigiBC habitat Goadiliooi (Ta- 
ble 1; Hut aad Kakr 1991; Rapbaet im). FeiMi 
aloat dw n ai ecttiir of diatatbaaoa and laaaiaiir 
l apia i t a l vaiioaa alaica ia the laaratial iaa|e of 
■tataa tet aa eooagntaaa aiqr adMi. Tba kicatiam 
ofpatcbaaei|iatticidarit^iliiflaaaattbBlaad- 
•cafo daa to tba alDctalic aataic of Baac aataial 
djahifbaaoea la the FNW* laiiaatiial aaoajaleiai 
aia vai; ((gnaBic ia tfmce aad dna aa a toull of 
aataial d i itiitt ia Br aa aach aa Ilia aod laiad (A(aa 
19n, 19«3). HoUai (1973) aolad that if laaoaiaaa 
aia to be aaalaiaad, tba draaaac oatoK of aoiajo- 
tetaa aod tta aead to miiaum the di mo ty of 
frtayittB atatfa aaaat ha laainaiiad. Anaa^da to 
dew aad maaapi lyatfaa aod leaooieet ia a iiatic 
ciaOeO an; iaaaaaa the lata of aBiacliaa of aoaK 
taftidan (Holiag 1973). 


. fta ila t a aea fa Dymaaik EatfraoaieaB 

It ii ualikalji that oidividiiai poiailatioiia panfa 
over Iona tenaa at the local acate fa a dgnaBB: 
ea w i tatnw i i t (HanU aad OdpiiB 1991; lieCaidejr 
1991; lllu^'aiid«I1cr.399«X fa^haadBeantoo- 
mcalt, tcaaa patches are eatpljr (fad habie lor 
on l o o ii al in o), while othata are oca^iiad (bat noble 
to eiti a tl i no ). lo aich ea nnw i taa ^ the l^aa of 
I nd lta h li l • p ai th as wiak oo aad off aaptadictabi;, 
lafa lhb filidhVaeW^ level df Mamiaaltna Ihl 
'oaiM.<iea^ of Bwaapopaiiii^ rafap teadia’ 
" '■ V t;'.,. r-i'-.v,;-!. ■ -;-t. 

Tabu f.— She wMcka ioaad in didcicreawal aaiM cC 
Pdillw trtDlwaia<q»eaoainJWaihai»na(liOBltid 
aialJUter.iyWV ... ' . 

tilasB.. 


StBBv EaiW IW . law 
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(May 1994). Metapc^iations 
pen^ in dynamic eovironnumts through a suite of 
adaptations. Response to change varies with the 
level of bioiogicaf oarganfeatioo (Karr and Freemazk 
1%5; White ami Pidtett 1%S). Pl^tdogical, m<Kr- 
pbolo^cat, and behavioral adaptations occur at the 
individiiai level. Life histoiy patterns (Steams 
1977), nprochictive rates, and inodes of dispersal 
(VriJ^ihoek 1985} aro «la{KatKM3s at the p^mia* 
tkm level 


siQr and effwt of disturbwee vary with duuinel siK 
and location within the watershed (Benda 1994). 

Alt Oregon Ej^tmpk 

The natural disturtiano: regime tn the ^trai 
OngOD Coas t Range includes infrequent stand- 
reseoifigvrih^res and frequrat mtense vdater rak' 
ttemns. W3dtei leth^ the sml-binding cajmhy of 
roots. When intense rainstorms saturate soils dur* 


Several studies have documented the response trf 
t^^^ial pofmlatioos to periodic catastn^^ dis* 
tuibances. Chrismasen (1^) cited examplW of de- 
dines in smallmainmal populations after fires in 
shrublands. Popiditions recovered after the vegela* 
tim tM, and mm^rmioB fiom surrounding areas 
was a primary feyctm in ftKS mammal recoveries. 
Colonizers of perturbed areas may be geneticaUy 
pmdiqxMed to dtiq>eise (Sjorgen 1991) surplus to 
(^faer popida&)mi (Hunid 1%S; PolUam 1988) or 
chance arrivals (Goodmai 1987). Such sd^tatioas 
increase the prohibflity that raetapopulations will 
petsitc throt^ rime. 

The Dyawic Aqitite Enviroamart 

i^uatic ecologis tt and nuuMgers oUtScn do not 
have the tong^aa dynamic view of ecoqvfeas 
IttldJ^tdniea^heol^^ Pkfcto 

ISfiS^lMviuiMieri^ by 

dm RNW (^sh^ethl 19^ and elsewbere (Ftini^: 
ct.aL.1988; Bcsice 1994) m dynamic wiridn reia>- 
livety ihm tttlriUiies: typip^ 

St the waienhed idde, in re^wnse to floods or mass 
wasting (Swaniton 1991). It is geoeially held that 
hiplo0fet ^mie of them but not the 

entire amanbihgo) tiod pfaymcal features of these 
a yst emi iiBdbv e r relatively quiddy after sudi distur* 
hams^gp^Bimooet al 1988; lamberti d aL 1991; 
Pearsoa et al 1992). Similar sbort*term re sp o a ies 
of lode fishes to distuihances have been noted in 
oriier areas (e.g., Hanson and Waters 1974; Mat* 
theas 1!^). Ovn extended periods, hatritat condi- 
tioas in streams of similar sise within a geooKHphie 
region should be relatively unifimn witfam and 
mim^ wru^sheds (Vannote et al 1980). 

In ctmtrut ti> terrestrial ecdogy, no theory pro* 
diets the mosaic of aquatic conditions or ecologkal 
stues caused by disturbances and the corr es po n d* 
^ rnpemses oi &di populations over extended 
periods. Mmshatl et al (1989), Nairaan et al 
(1992), and Benda (1994) have proposed that 
aqu^ ecoQi»enis aie eijuamk in space and time 
al the watersired sode. The Qqre, ft e qu eocy, infen* 


ing periods of low root strength, concentrated laixl* 
sliding ii^ channels and debrs flows m^ residt 
Such niUuraDy oocurrmg disturiMnees is stream 
channels can have both immediate impacts on and 
long*tena imfdications for anadromous safanonids. 
Immcdiaie tiofMKXs iz^ufe direct habitat 

destnrctimi, ctoinatioa of accem fe spawnmg and 
rearing shea, and temporary reduction or elimina* 
boo of food resemroea. Lorqpsr~term effects may be 
positive, h owever ; landslides and ddnis flows mtio* 
duce esrential habitat dements, sudi as huge wood 
and sedimeat, into duumeb and affect storage erf 
these maferiali oonfiguration of diannd net* 
worha, the de||h«iyirkaii^"'a&8 timiqiort of ledi* 
meat and wood, and the deCompositkm of wimch' 
debris interact fe oeate. maintain, and distribufe 
fish habitat over the ioi^ tenn. 

Ibree s^reama ia- ^ central Oiegps Cocri 
:Rangekeiii,w^ihiaj>^ife^eB^lha^ ^ fee'. ib»- 
^pnmics the'fii&*' 

;urai festidBribed r^lsK <C." ffc-Rtfeves, U.S. Foresr 
Service, Pne^ Hoeriiwcft- Rcaeaich Station, wn- 
twWishfri ddfe). Tim in^ gndieois be* 

tween' l and 2s% and rirainage areas between 14 
and 18 kn^. Benda. (1994) exammed these and 
other imtri lt ^^ =dlufst ui ^ to model watenbed 
erosioo and fetthlkufetieiL l&mmer habitats and 
assenfehgeb -of jnvdiile ahadfomous salmonids 
were inventoried in 1988 and 1989. The time smee 
catastn^rfitc wildfire and hillsJope failure differed 
among streams. 

Hie watmsbed of Harvey Oreek was biuned by an 
inteose wildfire in the late ISOOa, and the fnestwas 
principally SO-lOO-year-old Douglas fir/bfurfotnyt 
men a e m at the time erf the study. Tire channel 
contained n luge voiimie <rf sediment to stiuage 
throughout the lower portion of tire dkama^ iret* 
work and thus was conudered to be in an aggradi* 
tiooal state (memi depth of d^tositt, 1ft m). Evi* 
deoce of btmred wiood m tire chanori indicaled 
widespread famdsltding followed the fiie. Gravel was 
the dorainaiit substrate (Figure 2). Larger substrate 
particles and large woody debris were buried in the 
gravel deposits. Deep pock (nrean cfepth, OJ m). 
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Bedrock Boulder Cobiite Ormel Fines 

now 2.— Sullltntt coraiioaljoa iSnc ttcaai of the colnl OitfCB Cdm Riiite lh« M Cienias kioam Ii( 
BUual (Ssnniiuce. Hie liae nee ike lea mne tunml ikitluteBce en SO-lOO yeen kt Hlnqr Credc 
MO-iaC Jpen kt Fnnn Qeet. an i»e Ikaa 330 yeen to Skele Oeek a - Oeek (O. K Rem. eeBnaacU 
ilitt calkclnt ta 1988 nd 1989JI. 


usuailjr lonEied Iby scour around larfe wood, were 
the BMMt cnwiamoo hrtitaetdi^'-lttf.wete not iq^ 
dnmi»^ comfitei Fewer pieces oi Uxge wood 
were otwe i ved in Harwy Gi^ dum a the other 
study ioetm (Tabfe 2), because wood deposited in 
tke cbeaael by the hiitafepMBlafe had been bwied 
' 4 . -b e n m lte- w rt jin wni . epu ^ lt ^ . wws ^ hwe| •tw» 

J: csMliid hm dhB ffdetne^t^lMiipMifDQDiBof'IdiBit. 
, The jeueaile tahainirid.a«8flw5i|fe wy iwiinn^lly 
d onifiiBt e rf by ne4> cchftjprfiion ^M o ar^f mMu 
. JUtaeek, bet ife-I tteefiie«rA^9ft»r (about 1%) 
and cutttroat trout 0. -dar£f(aBDut 1%) were atao 
present (Table 3>e 

.^■Ihe Sto Oeehwttente^M forested fay trees 
intxe than 330 syeen of ai^ jagirsHin that the 
dieaai had not been autafe^l» a fiw or hfihkipe 
hdlue for a long time. Hafeilial cootftioa e hi the 
atreiin were veiy daaple. The substrate was pre< 
tkoyuatfy bedr^ and boulden whk SBHtt, local* 


oed patches of stored sediment {JFifBce 2). Rtfles 
were. tl^,al^e^^^^water.aqg^ , 

Aithoi^ lar^' wood was moni ahaandh^ than in 
the other stieanM enmined (Table 2)1, the iach of a 
defiormafale crml bed gre;^ linuiied the wootfa 
ei cctffea ea a in. fba^jx^ Thenbre, poobi 

ikec^aUo^lbun^ Mk^lkMkCniiiicS)!' " 
'Fkial^ Ondi «*• iateniicid^ i» tmc met 
datuibMce. Bned on tte Jidfly w|elMii)ii. we . 


ocentted 160-180 jnuiacoiadiiiintailiBd. Men 
<lepih;fl^w%pu m a7 n Rsd. 

Uim a BRaldr..|i|^ •Ml dMdhk 

tiaa of jvlMlnni tyi^ dm n'lW.iilkcr itfeuM 
(Fifm 2). Men depth Iet> thn 

haU the neas deptt of pink is Hanigr Qcek. At s 
renIt of tetlsacai tmaport boat the tkaosel that 
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paitiRify OKcai^ted l»ned wood asd of recniitmeot 
of wo^ friMB (he sunounding riparian forest* 
Fianldm Oeek bad iiMfe pieces lai^ wood than 
Haivey Creek, thou^ feimr than SoUe Creek (Ta* 
ble 2). The corobination of these facatocs produced 
the most conyteihabftatc oaditi oBiobaetvedm the 
three streams. Coho satanoo mimericalfy dominated 
the juvmile sahnooki aiami^I^. but steelhead 
and cutthroat trout were reiativeiy more abundant 
than in Harvey (Table 3). Bocldn et ai (1995) 
found that the healtfuciR smcks of various anatho- 
mous salmonidt in coastal Or^on and northern 
CaliSbNina oocuned vHbero rqnrian v^taiioo 
within OJS km (tf the stream was gmiUr to that 
found alofl^ PranldiB Creek. 

These field obaervatioos and a simulatioo model 
devek^ied by Benda (1994) indicate that under the 
iwhiral distuibafice i^soe, vafiadott in the dmiag 
and kicatian of eroeiofi-criggering fires aad storais 
resBlti in episotfic delweiy of materiab that cause 
stream channds to alternate between aggraded and 
d^paded sediment states. This genoates ^Mtiai 
aad temp o r al vaii^Mlity m both habhat cood lii oos 



PioiAe 3. — Hjrpoibetksl hktofkal cooditkms at fbb 
bmitat in difoeat streoM wkya sad hboi^ wstoslieds 
B the ceatnl OretMi Coast Range (based oa 
4994). The horiBBial iris is tnae. 


(Plgi^3) y^ cnmpn»^ t«rftheJ» ^^iTeMliartwiH ’f / - ^ . 

awerabhge wite imd-imiDng wpieRdfods. BchJt’s »=;'• 

(1994) shnularion model indicated that wildfires of larger rh»niw>j« oiii at trfoutaiyjuiKXkms. Although 
aiB6msEEB<tfabout30kB^ociained an the central sedimem waves oocnr once in 5-10 years, they prob* 
OregmC^fUnge over the pa«3.(Kn years with ably are moonpicnous (dqiih, < .QL2m). Habim 
gretimjiiiexvidpf;^ ooo^tipm^uabaid^dianielsMvt^k^^ .. 

pw^>sb%^^wik^mgcns^ .i 

termed for aanH^dnatefei^^^ ite fit* :1ugber.hlevaiimicfeaBp^if,ia^i^^ to note - 
tpency ^ stand-ratAing wfldte.wat oooe every that the pooineDee oltra firtkaiic' bate will be 
45.yean.'.^:.,:; afected-by toad cii annit a n c ei that in^ucncc sedi- 

; At R coane levd'tf resolutiqp, . Benda's (1994) Qsentreic»aio4sadi=ai lite«mouni(i^^igew!M>dia . 
model predicted that channeit in watenhedi of stiKH the channel, but these were not modeled by Benda 
ilar ddUbi^ ma.Uve ctiaii^emtic patterns of (1994). ...... 'u: ’ 

sedfinoit dt^v^ ttbe^e, transport that vary In ^ming water* 

with positioo in thb drmniige network and drainage sheds sunibw in ira ib^Harvey, FlNnUin, and Skate 
area. Und^^.a natural fiie regime, for example, creeks oaciUated^iwer tune b et w een states of sedt* 


streams in the iqiper drainage eiperieaoe large sed* 
meet depositi (>1 m thidc) infi^uently (oooe ev- 
ery httocheds <rf yean) Irauae souroes of ma« 
fdhtre are lew and sediment bedknd tranteiort 
rates are tow. rhanneh in the central part of the 
network (diamnge area, 30-50 km^ hare the high- 
est {nobabffiQp cd oMtamiig diick sedneot dona- 
hs, partly due to relativtiy high cumulative pt^- 
bilities of c^istreara mass wasting. These channels 
qpc ri enc e qfcka of accunmiatioii and flusfaiiv as 
s ediment is transported in waves into and then out 
of diem. Ownfirihih^er than sfith order w^laige 
drainage areas (>100 km^, are governed by lateral 


meat aggradatioa and degradation (Benda 1994). 
For central Oiegmr Coast Ra^e chaniteii, the av- 
erage period between the state characterized by 
sediment dqrosits of intermediate depth, as exhib- 
ited in Franklin Ckeek, and tbe mdanent-poor teate 
was estimated to be more dian 100 years, the 
model also produced aa a^^sge duratioQ of gravei- 
rkh cooditioos of 80 yean (range, 50-300 yean) in 
small bastni. Harvqr Qedc has ^ipueatfy bren 
gravel-rich for IW years, and m^r continue to be so 
for anmher 100 yean, althiwi^ gravel-iidi arou 

wfil likely iBore downstream ovte^ thee. A^n, the 
duratioD of a particular oooditkm would be Reeled 


B^rattoesradiertimbycyciesoffilltagaodenqh by local drcumstancei foal were not modetod by 
Sring. Sedhaent waves moving from trfoutaries into Benda (1994). 
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KEEVESETAI. 


iBveaik wtmomd are Ufcefy aaod- 

ated willi each arete predicted lijr the oodei Beii> 
da's (1994) UDidadcMi indicatrd dret ardieirjnr sDfh 
pfy would be UnM at aajr gtres loouiaB ia these 
ai^ streauM a nuioriQr of the tioie. Baaed CMDi held 
obaervatkiaSt coho reimcw would bare dooBiiiared 
€Mrfi areplified habilata. When a *•**— *»^ 
was Bot ui this d e graded ttmt, it woufai ah^ be- 
tweeai iMtcs of aspadatioa and interaiediale sed^ 
meat soppiy. atkitiniiri la p ccir a, 

atcdhead and cutdiioat trout, are ca p ertcd to occur 
m ^Bpaded diaiada , lire iate i rei edia ie arete is 
chaimserired ioteroredure aedrereM depths aad 

naore oooqdes hafafret, which should suppoit ajts- 
resale aatoored ■■rinhtagr amuaag peaaer pio- 
portioos of trout. Benda (1994) has devctoped kreg- 
rera arerege penhrtffiriea for the tiaae a rhannri 
segareot would have apeut in each arete. Applied to 
a pc^ulatioB of dhua^ (dwaa widi aiaate gradi- 
ent, dnenge area, etc.) Cor a pardcular tiaae, tireae 
p sobahahkaoBibeiiaedsoeathaaredre la eslac ap e* 
acale areaaic of hihhat-eaedidoaa or Wodlieruiy. 
Pioc.aaiaple, in wateidbedi ij ^'^g ^ e^ a^dair- to 
tfaoae in tire Stid eiamplr (^ipraatireasefy 2S kni^ 
the fteqn e ncy «MMriaitin n dese to p e d by Benda 
(1994) redirarei thata niafuiilj^^odtilaMnelaagreaBtt 
in tire.oeatnl On^on Ooas^Rangg^jjkigU .hnve 

Ant sfaiMid ooehimnretiremHm^^^nr 
A nattiral reoaik of harettre' AWfBf l h ha dor 
anifflnoninoi aaanonnre aaBJH|ahipaaatat|re|ewtiete - 
in tire HW; the featarea anrf fe iii wi i p a u^ of ‘ 
each c ha nnel stale ahould vai^ diniaie. vcge- 
patierai aadigaicjlilicale. Mcspar et 
k. (1992) found ^ ag^StegSyai^^ 

tioa ireortilrd with wSdftrae ask foOurea 

m a 9l^reaung atreafo Hob diM jure deaesired for 
tire cesBifal Oregon Coare Range. It aeerea reaaon- 
^le to areoree foal channel fwiil i rtBna otrer tine 
were anSaa to thoee oh ser rad in tire Oregon 
atreanre we ea n mined 


Aitapmiinm t^AamAompta Sahwowidr 
Anadranoua salinooid popuiatioai in the Pacific 

Northwest ree wcdl ada;ned to djfenie eavnon- 

nesre Adapretioos include straying liy adtthi, high 

fec un d i ty , and nobOity of jiireaflca. Stiqnag by 
adchaiagaretica% controlled, ditectiy or i nd i tec t^ 
(Quiaa 19B4), and aids the reeatabliihawat of pop- 
idatksaa in i fiB Oa he d aicn on irege ( Weave i9S^ 
and local acalea (Richer 1969). Slr^ would be 
itproductive^aroftaucoea^wherelocaipopida- 
tkaa ham Iren reduced or endrpeicd ClhBnaa and 
Hesal^ 1994)^ p rowd ed time are aufei^ gpainiiBg 
aed tearing c on d i Uo ea. ladhrkfareli hon nnre thae 
one pepufetion may recoio ni i e rirpop uia tod areaa, 
increasing tire genetic dhreialy of foe new popula- 
tion. 

Mwearena of juvenSes fim aatti Means to 
other areaa aho ferilita tc tire ea tahHihnm t of new 
populations. Sonre indivMfaiala nay be genetically 
progranned to move; otirers nay be d hp l ace d 
from Jugh-deaniy populatinw (Nortlicota 1^). 
Chapman (1962) eiiggritrrt that juvaaia atihronda 
tiM w^ iinJh^ to pb^ territo^^aiai^njll^^ ^ 
dowtuuuna'wM itm fo nttividnoR'^iov^^ af”" 
ieatt sane nay leave vohnttiify if cnigiaiian hn- 
pnvea autvvvaL Thefaepilnio and HnrtnM (1983) 
found that jmeaile cqiao , aahnon . nn w^ t ’ Jo n a . 

^ rnadeh^' ill l i h nrinu j^ 

ifigfc O i rfii wdiiy fc j f Sii fe fai’fo tM'areiSlBHh^ 
and gsoivth of a locfl ’ p i epu fe tin n S dnidifini r 'aiB ' 
fovorabto Picflk aafenb At xelkiv^ly fa’ 
Dcnnac-ipawang orein win inge ,^gn'''niK 
laimin Ctwadyndtor gewfe wAe , tire anatiere spe- 
ciea, typreafiy poann l,2pO*'14IOQjiii pnta^ 
(Heard 1991). Aduh rllWinll’.inireah'jft 

ah aa ynr h a, the lai g cre yec rea , ra^ cenfein nose 
than n,000«gp (Haal^ 1991). BoA^foeuadity 
and large egge oontifliute to the ig a w l a i 'li v e ano- 
ccn cf apecaet whose young have citended peiaoda 
of tatrapavel residence. Iheae traits ahn foc^MB 
growth when oaMlitiana are auhaUe. 


b SHiaBiaiy, the ndnral dhtarhanc c regime of 
the central Or^on Cont Range ii deactfoed by the 
1^ and dhcribotion of wi htt e a 



habHahofESUof 


Man IliirattiiiiafPlelnianii 

Ntainl ceoi,am>,egaaB)rli»caiapa|Me- 
iljr ID •bnb ***~r vMwoll baiol draaMiaallf 
aknad. Radjanoa af u acoqfatca hlka depaa U 
wbidi tha QMcm can be dUoriiad and! itii mmi » 

Ktiona h n cil on ■ batac (Hsffiiv 1913X K a dii- 
tiiib an cT Etttadi the laagienea of the ijMi n. the 
doaniB aqr dift and Iba qatem ani dmioR ae* 
raumcna or nalai that had aol l a t aioailr haan 
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exhibited. Yount end Nieini (1990), modifying the 
distuxbiiice definition of Bender et aL (1984), dis- 
tinguisbed “pulse" distuibRiices from “pren" dis* 
mrtMBces. A pube disturbance allows an ecosys^ 
to remain within its normal bounds or aiul 

to recover the conditions that were present prior to 
dislurbaiice. A press disturbance fiMoes an ecosys* 
tern to a different domain or set of oonditioos. 
Yount and Niemi (1991) considered many anthro* 
pogenic disnqitkMis, such as timber harvmting and 
urbaniaatioii, to be press disturbances. Gtirlz and 
WaUaoe (1984) Iqpodiesized that stream biota 
not be al^ to recover from the effects of anthro* 
pogenic distuibanoes beca uae these have no ana- 
logues in the natural distiirbance r eg im e, and ot- 
ganisnis may not have evolved the ap propr ia te 
breadth of habitat or reproductive requiremenn. 

Modificatiaiis in the fype of disturbanoe or in the 
frequency — t w g ntt i id g of natu^ <*•« 

alter the yeries cnmpo si rinn , habitat features, and 
lesiliiaGe of an eco q fste m (Whfte and Pic k ett 198S; 
Hobbs and .Huennefce 199^ Atlenlipa or loss of 
as a' result of in the ^disturbance 

»r^ime eah-fariiig-ob eilBpm^4af some yedea, in- 
creases in species finored by stvaiaible and 

i r r— of ende argardsoB (t^svin 1974; Harrison 
and Quinn 1969; Hansen and urban 1992). We aim 
believe that changas in the l^pcy]qf ^fim ir^n ce (the - 
eandpU'tMt.aMt/'nuBed^^ 

'‘faaaee)%frrfrB ai aotiil x iaf wtafc « of db- 

turbanea rigjmrr that can be aftered. Chaiya uMhe 
legacy can jnlhien c e a lyilem'l reaSen^ by abering 
hafciaM# • gieafed'- annti'idiaiely fellavring a ' 

d is turbaiim and by altering fittme c o n d ir i nB s 

We do not mean to , that every human 
i actiocr or ’activity cauaea k prw (firinrbanoe; thfe <'■ 
hnpiiat of an thr opogenic db niptk nui is mmimal in ' 
some ecos y s tems (e.g.,;Attiwai 1994a, 1994b). How* 
ever, we believe human activities that affect anadro- 
mous talmonidi and tiieir hahitati, such as timber 
ha r v estin g atbanaation, and agricultiire, do gener- 
ate press di st ur faancea. These distiirbanoes can re- 
suit in the loss of habitats or eoosyitem states nec- 
esnry for various anadromous saimonids (ifida et 
aL 19^; Bimoo et aL 1992). Human activities in the 
PNW have attered the recovery potential of ecosys- 
tems, wbicfa mqr be as responsible for the dedinc of 
habitat as the direct ioqnct of the activify itself. 

A Dlituibanfr Based Ecosystem Approach to 
Pkeahwater Habitat Recov^ 

We believe that any kmg-term program for re- 
sterh^ and mamtaining freshwater habitats fx 


ESUs of anadromous e«iinftwi«4« must accommo- 
date the dynamic nature of the PNW landscape. 
Given the dynamic nature of terrestrial eco^stems 
(Agee 1991, 1993), the links between terrestrial 
processes and aquatic ecosystems, the apparent ad- 
aptations of anadromous fish for persisting in a 
dynamic environment, and the limit^ available ev- 
ideoce (based on central Oregpa Coast Range 
streams) of noo-steady-state behavior of sedimen- 
tation and habitats, we believe a (fynamic approach 
is advisable in any recovery program. In the follow- 
ing sections, we describe the components that 
should be induded in this approach. 

Bbttrsfred Scale Haerves: Short- and 
Long-tam Coruidmuians 

Anadromous salmonids ediibit fypical features of 
“patdqr populationa"; they eiist in a dynamic envi- 
roameot arid have good di^iasal abilities (Harrison 
1991, 1994). Conservation oi patefay pcgnilatioos 
requires the cc n atr v a tiim of numerous patches of 
•suitable hp^t and the potential lor dl^ieissl 
' unonglln\(Hiirri«sfi 199i;'i994).'Sze and spi^ * ' 
ing of rca c ivea shonld depend on die behavior and 
diqieisa l dnuacteiistica of the species of concern 
(Simbetlaff 1988). Rieman ai^ Mdnfyre (1995) 
.usedlogisrioTepeasianio mvestigpte the inAieiiee 
jtfp^1#yii»fgashffefil^^ ancl gradfett^ ' 
on pbpDt&tite^tiSnbifD ^houi'SoMS/na 
at the teaefe -stream, abd wateisked scales. This '' 
approach'- could be* be^rfiil in idratifymg critical 
-featursa of te sdfv es fhr- anadromous tabnonids. lit’ . 
our current tbinidiig on reserve ptuming for ESUs 
of anadhomous salmonids, we consider pandhes to 
^be-watehbtehL; the sfee of sbpuld depdid on 
the tpfririPsnd gBOgra]4uc locn^n. It is dflftnilt to 
predict the exaa nnmber'of'pattbes required foi"- 
sustain an mganism (Lawton et aL 1994). Lande 
(1968) could do this for the oortbern spiHted owl 
became data were available on essential life histoiy 
variables. It is unlikely that piedic rio ns could be 
obtained fmr mai^ other spede a , mdmting ESUs of 
anadromous sahnnnids, because necessary life his- 
tory date are often lacking (Lawton et aL 1994). 

In tlid short term, reserves should be estdihriied 
in wateisbeds with good habitat oonditkns and 
fuDctionalfy intact ecosystems to provide protection 
for these remaining areas. Resell of this fype are 
likely to be found in wildernesses and roadless iieas 
on fedenl lands. Exsmples trfwnteiriieds that fulfill 
this requirement indude some ctf the key water- 
sheds i^tified by Reeves and SedeU (1992), the 
dasB I waters of Moyle and Yoshfyama (1994^ nod 
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dftcd bjr 'nwauH ct aL (1993). 


the tier 1 key wttersbeds of llioiius et aL (1993) 
(I^^ure 4). Ideally these reserves sbeuid be ibstnb- 
med across dse range of aa ESU and should comam 
subpopidations of it Because of the critical uiq»or' 
tance of these watenbech in the short term, activi- 
ties witluB them should be nrinimaed or modified 
to fHOtect the integrity of existiag pbysicat and eco- 
ccMiditioiis. 

IdemsfimdXKi d watersheds tlmt have the best 
potential for being restored should abo be a short* 
term imofiQF of ai^ fecoveiy strat^. These water* 
sheds osuid serve as du next generahoQ of reserves. 


Systems should qualify based on the emeat d hab> 
itat depadation and the degree to which their nat- 
ural di^«ti^ and ecoh^pca! facKXsses are retail^ 
Examples of »adi waUsisheds are some d^key 
watenfaedi identified by Reeves and Sedell (1992), 
some dor 1 Iny kteatified by Thomas et 

aL (191BX the class in amm of Moyle and Sam 
(1991X and the dais IS waters cd Moyle and Yo< 
shiyama’a (1994) atpmtic rfivenily management ar* 
eas. Restoration programs imj^bmented in these 
watersheds should be hofiidic in thmr appnmch. 
They should addnas toMieam ludHtat co n oCTo n , 
prevent futfaer degradation, and restore ecoiofical 
proce ssa that creafo and instresm habi- 

tata. 

It is imperative to recognize and a ck noato^pe 
that ideatifi c i d icservcs will ejqmrfooix aaOirai aad, 
often, anthropc^uBoc distuibaaoes. Thus, timpfy 
puttmg atide a fixed set of watersheds as reserves 
miy not inovide htintids of suffideiit qiuud^ nd 
qu^fy 10 eiMue loQg>tenn perostence of ESUa 
Conaarvatibo r ese rves Iwve genertUy been eatab- 
iished and managed without oMBidex^ioB of loaf- 
term dHtnibance dyrumka aad the bibl^icai and 
evoiidionmy :;piocesaes that inlhieoce dagamans 
contained withm them (Western 1989). Omse- 
quently, their populations may have higher pnAa- 
t^ties of cstirpaticm in the long tarn than ex- 
pected. Reasons fat this include woUtion of 
icMsves ftnn Bn^muntUiif. areas ^st^ndde hi^^ 
lesuiting fromliibiut.fmixnenti^^. (kadtom 
and Wflaon 1967; Diamond and Ma^9'76); restric- 
tion or ehmination d migration ^ and d^renal 
(Ehcaabeig and Harris 1989; Harris ahd.ElKadrerg 
1989); aad boundary cfiects associated w^ sur- 
rounding areas, mch as invasioa of lutive and ex- 
otic competiton, disease, and po9^^^ (Sxme* 
wiMCox 1963; WOcoi 1990). Ible*;'^989) ud ' 
White and Brattcm (1980) iwted tfa^ia dynamic 
taodscapea, reserves may act as boldu^islaiids that 
persist oaly for relativefy short ecological periods 
(100-2X} yean). Reserves stould be iaige enough 
to allow operation of the oatural dutuibance re- 
gime and to support a mosaic of patches w^ dif- 
ferent bnlogkal and plqrska} attiibuUn (lacked 
^ T h o mpso n 1978). 

GoCelli (1991) noted thnt tesorve strat^ies sudh 
as those proposed by Harrison (1991, 1994) do not 
address the longevity of patches. Tbb h a major 
concern in (fynaniic enviromnents lira those tibt 
PNW. Modification of the strata pnpmed ly 
Hairisoo (1991, 1994) to aocommodate t dynamic 
enviroonMmt is a prodent appxoadi in foe devriop- 
meat of a recovery strategy for anadromoussahno- 
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NMural 





ffia$ pnctioes to create a human-influesced diitiir- 
banoe apae eas^x»exiti oi die 

natural r^me. 

IKtmibaace cawed by timber barvest tUieti 
from ftiiicl>ieaettiiig wiid&es m the oBotrai Orefoo 
Coait Raafe is aeveial re^Mcia. One diieieDoe a 
the legacjr at the da t m b aii c e. Wildfire* left laife 
amouoii of standiag and downed wood (Afee 
1991 X whUi wat oftes deSvered to ghaimiA along 


(Benda i 9 !M).Thii|«oinoteddevBiopaieiftofiii^ 


BKRms S.— CoaceptiMd rrfw ew nt i ti oB of die mie of 


qnali^ habitata as ■edhneat was ttauported fton 
tte s]mB» leaving tte wood bebind (Benda 2994). 
Timber harvest, as it is geneiaily praoiced, recfaices 
Che anwunt cd luge wood andiifide to sbossns 
(l&ka et aL 1991; Reeves et sL 1993; Ralph eS aL 
1994), so when harveat^eia^ hffldope fsAoies oc' 
car, sedimcat is the pfhnaiy material delivered to 
the cfaBonei (Ificia Id aL ilKIl). Becmae large wood 
is an integ^ ganp one nt of aquadc habitats and a 
mi^ admoce^on sedhnent tnw^mrt and sSof^B, 
the potential for dev e^ wig compter habitats is 
wocft lower when amafi rather ttea huge am oant i 
fWwbbdiie mlhed^yX OooaeqaencljF, cftaimds 
msy be saniito fiafiowisg harveet than ihi^ 
Under natural wildfire regimea of the PNW, the are after wOdfiies. _ 
c on d id o n of freshwater habitata tor anadroeBoua Tfae intanwIbetwBBBevansahoaCBctitheoon- 
trimcw^ was iiheiyr^uM^ by episodic dciiveiy - dftkiw that develop after a dirincbance(Ifobha and 
ofsediindifv^ wood:|0^ qbai^ Givea that vdSuenneho ISS^- lAder tfaa,^iatunil. dhtwbance '■’ 
hmniD dfiiiairidi on c s pa y ig eMS wifi dnfy increase, "^ngimevvniiatiBiiLin of en> ’ 

we brfevediatretucaing tiw entire landscape to the ^ liiaKtr^Rpshig fins and stoims probeb^ 


c u c i wsiy * wid nnder a new dhturiMtee (wodifled 
fiom H. lUgier, Ueivem^ of Toicmuo, pasoeri rif- 

niottian). 


aid fashitats. %N»fically. there is need fiv a shifting 
moeaiC'Of reserves dut change locatkm in response 
to the ability <ti spedfie watenhcds to provide suit* 
sUe habitat ooochtioiis. 

ANm thtman-lnftuaiud DtmtrUdnce Refine 


Bsturri wgdfire reghne y^ not be pnssfliift. There* 
fore, hunao acti v i tie s will have CO be inolited into an 
Kiriogous dhtuiheiioe-rcghttc tf hsbteala sre to lo- 
cover and penist First anist cqine an undexBtaxiding 
of how the oatinnU d i s mrii an oe r^gsne-crewed wd i 
maintained h^H**** for anadromoes — hryii<f f 
tfanx^ time and bow it. he* been moefified bf 
human activity. Then it will be eecemary to identify 
those human activities tbm can be altered to main- 
tain desired eoologieal prooeasea and leave the leg- 
ary that allows lecovety and permtence of reipnied 
fteshwateThriwlats. In other words, the character (rf 
a mhro pog en ie d kfup t i o u must be ahifted from a 
press to a pabm dktuibanoe (Yount and Nkmi 
1990 ) (F%WR following is an bf 

bow we believe timber harvM and saKKiated activ* 


stream channeistD allemaiB bssween.aggnuled and 
■ degraded aedinient states, generating iwnpotaLvaii- 
ability in both fidi hsihitats and aweniblagBS of |ii* 
venile Mhnimifh. WOdfiies oc curr ed on arverage 
about once every 300 years in the ceatr^-Oregem 
Coast Range (Benda 1994 ). In walmnbeds smaller 
than 30 ks^. postfire d e vel op mei itirf'Ae most di- 
vene physical and biolbgical stream oonditioos nury 
have talM 150 yean or moie (aee eariter itiicas* 
won). Tladier hmveat genenOy occuts at iutenrali 
of 60-80 yean on psMic lands and 40-50 yean on 
private tanbeslaodB. This may not allow sufictent 
time for the dev el opm en t of coocaicaMiieceasaiy to 
sup poft the array of firiies found under natural 
dhtinbrnsoe fwpmea. 

A third (tiffneoce between timber harvest and a 


Mca, a* co n e a tfy pcscticed OQ federal lands m the 
central Oiegon Cm Range, have affected hibftat 
and taodhenity of anathomoiis tafanooids and how 
these could be acfiusled to help create suitable can* 
dhkms in ^nee and time. We believe that thnber 
managemeot may offer more amnediate opportmti* 
ties thm i^ricultiaal or urban pcooeaaes for modi* 


dist u rfa aa iice rngirnr. dominatedi by wfidfire is the 
spatial diitiflmti o u oi each. Based on a fire fee* 
qncDcy of once every 300 years, Benda ( 1994 ) esti- 
mated that on nverage, 15 ^% of the focem hi the 
central Oregon Coast Range would have been in 
eaafymoceariD oa l stages bhcaniB of receatwadfirea. 
In contrast, the area atected by tminmr harvest is 
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much greater. For example, in the Mapleton Dis- 
trict of the Siusiaw National Forest, which contains 
the watenheds studied by Benda { 1994). aj^iroxi- 
mateiy 35% of the fore^ » in early succession 
(J. Martin, Siusiaw National Forest, personal com- 
municatkHi). If |Kivate lands were included, the 
percentage would be greater. The present forested 
landscape is more homogeneous with imspect to 
serai stage than it w3u» htslorkatty. Just as the dis- 
trihution of tenesiriai hi^at has been aiter«l by 
switching from a wildfire-driven to a harvest-driven 
disturbance regiine. it is also posrible that the dis- 
trilbutkm ttf aquatic habitats is dilereni today than 
it was under the natural disturbance regime and 
thus less c^ble of su|:qx>rting a diverse juvenile 
salmonid ^amblage. 

A fourth difference between the ruiural wildfire- 
thiven and the cuneni harvest-driven regime is the 
si^ of disturban^ and the landscape pattern gen- 
erated by the disturbance. Timber on federal lands 
has locally been managed by widely dispersed 
activities^ ^^xoximamly 174.000 km of roads exist 
acroHi pidilte lands in 'the range of the northern 
/spotted owl (Thor^ ethl. 1993)^and many millions 

hectams have affected by miall harvests of 
approxiroatety 15 ha. Wildfires, .on the ocher hand, 
often generate a larger but more concentrated dis- 
turbance. When wikthm oocuned in the central 
./.^.Oregon .Coast Rai^i^lb^y'j^ided to be large 
..(mean, 3,000 ha). |hD^remhog fires (Benda 
. 1994). Consequent!)^ “the ^^ial pattern and 
. amount of sediment delivered. to channels would 
likely be different under'these disturbance re- 
gimes. In naturally burned areas/ storms occurring 
during p^iods of low roM strength would generate 
large volume of sedhhem from nearly synchronous 
hillslt^ failures and channels would become ag- 
graded. Subsequent^, delivery would be reduced 
while source areas recharged. T^is. coupled with 
downstream flushing of stored sediments, %vouid 
bring the channel to an intermediate level of sedi- 
ment storage and a corresponding period hi^- 
quality habitat In unbumed watersheds, sediment 
deNveiy ntm would remain low. In contrast, timber 
harvest activities are dispersed; thus, we presume 
that mass wasting would be more widely distributed 
and wcHild deliver sediment at elevated rates in 
most managed vraieisheds. Storm-generated land- 
slides would be asynchronous, being governed 
through time by harvei^ schedules. Cydes of chan- 
nel aggradation and degradation |»obat4y would 
not be apparent and sediment delivery, at a land- 
scape scale, would likely be chronic rather than 
ephodic. These factors would txmsptre to produce 


relatively low-quality habitats across the latKlscape 
and eliminate the potential for attaining the most 
complex habiut ^ates. 

in summary, the differences between present tim- 
ber harvest disturbance regime and the natural dis- 
turbans regime have important implications for 
stream ecos^ems aitd anadromoos salmonirh. 
Stream habitat, at a point in the channel, is less 
complex under the timber harvest regime (Hicks et 
al. 1991: Bi&son et al. 1992) than under the natural 
regime, and the potential for achieving greater com- 
plexiiy is also r^uced. Hits is primarily a result of 
the reduced lepey and shelter interval between 
disturbance events under the timber harvest regime. 
In addition, landscape-level habitat heterc^eneity is 
reduced under the barest regime becatae the dis- 
iurbance is more dispersed and widespread. 

The new disturbance regime creat^ by timber 
harvest should address the ct^icenis just It^ed. The 
legacy of billslope failures associate with timber 
management activiiies needs to include more large 
wood. Benda ( 1990} identiffed the attr&utes of 5m- 
aitd second-order streams that favor t|ie tklrvery of 
desirabk material to fish-bBaringchannels..liicreasr , 
ing the extent of r^rian proteetkm aio^ these 
streams, as proposed by Thomas et al. ( 1993), ob- 
viously inaeases the potential delivery wood. 
Such a strategy may not result in wood loadmgs as 
large- as occurie^iigturallyJbeaiise t|ee$ anmy from 
' the.riparian zone will haye-^ji remqiwd. However, 
this strategy shi^d increase wood foadings beyond 
what is cunently possible should allow channels 
to develop more complex .habitats. 

Longer intervals between harvest rbiaiions could 
be another component of this new disturbance re- 
^me. In single basins in the- central pregon Coast 
Range, the desirable interval may be 130^200 years, 
^though dtis is a first approximation. The exact 
interval would depend on the magnitude and areal 
extent of the natural disturbance regime and the 
time it takes for fiivorable habitat cmKfitmns to 
develop if adequate large wood and sediment are 
available. It will be different in other regions. Ex- 
tending rotation time would also provide b^iefits to 
many terrestrial organisms. 

Concentrating rather than dispersing manage- 
ment activities could be arrother element the new 
disturbance regime. This vrould more closely resem- 
ble the pattern generated by natural disturbances 
than does the current of d^rerrii^ activity 

in small areas. For example, if a buain has four 
subwatersheds, it may be better to concentrate ac- 
tivittes in one for an extended period (50-75 years) 
than to operate in 25% of each one at any time 
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A. Dispersion of Activity 



B. Concentration of Activity 



FtouRB IT riinylri ai p t ten i ranking firaa (A) 
ilirfriiin and (B) coocaMiating Ind maMgnwiBrt np* 
a r ki M in • wniiihtri oar tioe (mnifijpft fmn Onat 


(Figure 6). GniM (1!K)0) niodded such a scenario 
detenuDB its efects on patterns of peak flow and 
found tbtf ttnace (Ufomce between tibe 

two ap p i oadie a . Raaklm and Bonnas (1987) be> 
tkred dot dikpernng activity (Flgiire 6A) mcreasre 
hafaktt and ianriOTpc ^^nientadOB and n more 
(fetfi iw n l al tban conoentndBig actmtiea (F^pjore 
6B) to temstrial Offanims that require late-auo 
oemMi^ ioreata. We belieie thid c o nc eBti a tii ^ ae> 
tiv^ wndd have rindar bencsto for the aqiindc 
bioia if the whunrai ls rtinTui previoudjr are in* 
Ciudad Thh apfNonch cottfo aim be flaked to plaa* 
aiDf fotare reeenet ud re^ODg tida in resenca, 
ao it laeri t a connderttion in the development cd 
hdiitm recovery effMta. 

AJB of the eteree^ direwnf d aborc man be la- 
dnded in the devctopment of a new distnibance 
reghne if the itfime is to be j wirrfjrfui at creatnif 
and m a mta i nhig habitats for oadroaous sdmo* 
mds» Esdinfo n of any element jready reduces the 
potentiai for su rma Ow oonocgtC of drsjpimg a 
dist ui b an ec reghne awMNi hnmm aaiw^ co^ 

. cwp l umjtf pvts Pf other sti ' ntj g ys propoeed for 
:<:inaBafaMsit ^ tte ceininL Ori^Bon Omt Range 
(Nom 1993) and other parts of the PNW (e^j^ 
Thomas et id 1993). Tlwee cafl for reserves in wludb 
hnasn aclivi^ is cortafled or elfaninated The pro- 
poaed oav donabnace reg» could be iqiplied to 
inens 'oa$d^^m. sodi rerenn syit e in , peitiailaily 
•in the dmtmn. It could ahb jpude numagemeat 
strateghe-ihWierrci where limited fanmaa aedv^ 
k allowed. Tha kog-term goal of this eflbtt would 
be to creata' icfogia to replace and oonqiieineat 
in permeneailjr dealfoated resexvet, such at 
. wfldarneaB areas and other withdrawn lands. 

rnnrjnelani 

Flans directed at the freshwater habitat for ESUt 
of BaadrenBoaB safanooida in the Pacific N o rt h w oi 
must be focused on lestocmg and maistBtiu^ eco> 
system procemes that create and maintaffi habitits 
through time. It is im p or taD t to iiBure that as good 
hahitats *Vak om,’* either ^roi^ m ahro p o gerac 
or natml disturbances or through devdopmeat 
into flhw e c o l o gicii states, others ‘^wiok on.” Dcs> 
^netiag the moet intact rematniag aquatic ecagu» 
terns as iceera is essential for meetiag nesr-tenn 
rwiuiif'mr.nts . In the long term, a static reserve 
rystea alone is uaffleely to meet flic l e q nra aeiittirf 
tee fish. Manegemcm most abo be tected at 
de vel op ing the ncs gene rate of reserves. Strate- 
gioB should he dengned te foiplemented tiud neat 


1990). 
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be manipuialed su as to retain the ecological pro- 
cesses necessary to create and maintain freshwater 
habitat through lime. Although necessary for 
anadromuus saimonids. the appmach of moving 
reserves and managing periodic disturbances may 
not be suitaMe for h^iy endemic or immobile 
biota. It is imperative to consider the needs of other 
organisms in the development of any habitat recov- 
er> program fur ESUs of anadromous salmunkls. 

Mar^ hurdle.s must be overcome to make our 
approa^ effective. First, t^ogists. managers, and 
planners need to think in longer time frames than 
they are generally aorustt^ed to using. They need 
to acknowledge that ecosystenu arc dynamic in 
space and time over these lunger penods. Simply 
designating reserves and expecting these to fun^ton 
as such for extended periods may be unrealistic: 
some benefit may s^cnie in the short term, but in 
the long run it is unlikcly-thai habitats of suStetent 
quality and quantity will be available to sustain 
ESUs of anadromous salmontds. Expectations 
about rha^tat conditit^ instrearns must change: a 
stream will not always' haVe’^sultabie habitats for 
anadromous salmonids, and all streams should not 
be expected to have suitaUe'h^itats at the same 
time. consequence of a dynamic view Is that, 
persf^ives must be {^gional (Hdlling 1973). The 
percentage of the laadsape il^i should contain 
citable habitats must be idemibra and the tempo- 
ral and spatial distributions of these habitats deter- 
mmed. ^ ‘ * ^ 

Finally, disturbance, must be ' ^cogaized as an 
integral component of any long-term strategy. This 
will be a difficult hurdle to overcome. It requires 
ediicating resource managers, scientists, administra- 
tors. politicians, and the public so they realize that 
periodic disturbance is not necessarily ne^tivc. To 
the contrary, disturbance may be necessary in order 
to have productive habitats for ESUs of anadro- 
mous salmonids in (he PNW over long periods. 

AckBowkdgments 

The development and refinement of the ideas 
within and context of this paper benefited from 
iliscu^ons and ioieiactions with several people in- 
cluding Bernard Bormann. Ken Currens, Tom 
Dunne. Gordon Grant, Robert Gresswell. Brendan 
Hicks. Jim Hall. Hiram Li, Bruce Marcot. Tom 
Northcote. Scott Overton. Henry Regier. Bruce 
Rieman, Tmn Spies, Fred Swaason. and Tommy 
Williams. Robert Gresswell and Reed Noss pro- 
vided helirful reviews of early verrions of this manu- 
script. Much of the research for this paper was done 


while the senior author was a visitor at Waik^ 
University. Hamilton. New Zealand. Wt ghc 
cial thanks to Jennifer Nielsen, who orgiim/ed thi$ 
symposium and was very patient with us .t> nt w?rye 
this paper. 

References 

Agce.i. K. 1991. Fifehisiorv ofDoujriio-iii !»ro(sin(he 
Pacific Northwest. Pages 25-34 in L. f-. Ruggieio. 
K. B. Aid^. A. B. Carey, and M. !i. Huf. 
coordinators. Wildlife and vegeiaiitin oi unmanned 
Ouuglas-fir forests. tl.S. Forest Seniv-e GeaMal 
Technical Report f19W-GTR-2S5. 

L K. 1993. Fire ecology of Pacific Northwest for- 
ests. Island Press, Washington. DC. 

AitiwilU P. M. t994a. The disturbance ot (orcst ecosys- 
tenu: the basis for conservative managentent. Forcu 
Ecok^ and Managemeat 63:247-3(ifi 
/Mtiwiii. P. M. 19V'lb. Ecotogicai disturbance aad the 
conservative maiugement of eucal>pi torests in Aus- 
tralia. Forest Ecology and Man^ement h3:30i-344 
Benda, LE. 1990. The influence of debris Hows oacfaaa- 
nets and valley Auors an.,d^ .Oregon Coast Rai^ 
USA. Earth ^rfaee Processes ar^'l^mifonm 15; 
457-466. Chichesier. UK. 

Benda.L.£. 1994. Stocha;uicgeomoq>lkikig>'uiahaiiiB 
mountain landscape. Doctoral dissertaiion. Uaner- 
sily of Washingion, Seatile. 

Bender. J..Case. and-M. E. Cit{m I9S4. Pk- 

turbation .^qteruneau in pbntmuhirr'e|i)l(^ theoiy : 
and practice. Ecology 65:1x13. . - J 
Bisson. P. A.. J. t. Nielsen. R. A. Paimason. md L E 
Grove._l9S2. A system of naming KuhiUt types is 
small streams, with examples of habitat utaiaatioa by 
salmonids during low Mrealhflow. Pages 62-73 h 
N. B. Azmantroui. editor. Aquisiiion and utfliiatina 
of aquatic, hatatat tnveniMv iaf<»nndiim. AiaeriCH 
'* Fisheries Society. Western Divisior. beihesda. Mry 

land. 

Bissoa P. A., J. L Nielson, and J. W. Wild 19« 
Stunmer production of coho saimoo stocked » 
Mi. St. Helens streams .t-4» years sitter the J9fl0eiap‘ 
tkm. Transactions of the Amerkun Fisberw Soo^ 

1 17:3:2-.'33. 

Bisson. P. A.. T. P. Quinn. G. H. Reeves, aad S. V. 
Gregory. 1992. Best management pricticea.cua»dfr 
live effects, and long-term trends in tish abuadaace » 
Pacific Northwest river systeitw. Ps^ 189-232 « 

R. J. Naiman. editor Watershed management: baF 
ancing .sustainability and cniironmental change 
Springer-Veriag. New York. , _ 

Botkin. 0. B. 1990. Discordant hamKuties: a new codoff 
for the twenqr-firs* century, Oxford Univemiy P***** 
New York. 

Botkin. D. B.. K. Cummins. T. Ounrw. H. Regier. 

bd. and L Talbot. 1995. Status ami fotiueofm" 
of western Oregon and iKuihcrn CaUPomiK WfT 
and options. Center for the Smdy of the 
mem. Repem #8. Santa l^ibara. C^Pm*****. 
Chapman. D. W. 1962. Aggressne behavior « 



48 


nSltmUCE^ASED KABR-AT RBCOVERY RAM 


54? 


e of CBjgraiios. Idonai flf tte 
FUharin RoMudh Boonl ctCtmik 19:lCM7->iaML 
iiRL. IMS. ShrabtaadSxefqpMMMidthiif 
i.PacciK-iaOteS.T.A. 
Fldcett hmI P. S. WUlo, edtan. Ite eoolDgr of bm- 
md mi patA d ^ win ic * . Aodaue 

Pim OriHMio. PkndB 

Qincat,iLP..aDdiii4aMtlnn. lopieR. AhirmrWiI 
■Pfraodi to mmartticB geartigiiiiii iwirtMTWB of 
■■■rtmw nlnwiiii in *'M^^■***^ P*«*f 
UX KtfioMi Mtotoo Merito Scrrn Meqr Bo^ 
tatoL 

DiMoad.J.lii,aBdR.M.MAr. 1971 UndtaiacBops- 
plgp aad tbe dMiptitfattiBc fBoatvcB. Pkito 10-186 
ii R. M. lAqr, editor. T heo reti ci l eoolofr. SMaden, 


OMaanto (UAA.). Cbtoritotow nWpgf 7-343-aS«. 
nnnrt— . D. I9S7. nf itinrfciBir litiwn 

1 ^ hm.4^ m ■■ nuH to fiiii Id icmi. 

lU w w B M Mndwltog 1:205-4P4» Tcnp*» ^ 

hiiao , '' ' " ' 

OAdH, R J. 1991.' modA: At ntmt 

dbot, too propose ftoi, od the cow whittle ^ 
polhML AweriM Nia^ Ufc76»>^ 
aruit.O.E 19M‘Ii^rlralQip^iBaaMrphic.a«laqaetic 
htoiBi iwptirefioiii of oH aad am fanaay. Pope 
35-53 to A. F. Fewn aid D. A. Ototoipr. edita 
FMeili*-4empd tori wtdb dMemeon nd comb- 
ptoKH. IMwrritp of MM CUtanbto. Vaonraor. 
Ooftz, ML &. oed J. & Waflece. 1984. Sri toreW -wedt- 
toed lapoMB of l a wrt ehi to M to d h tort w re , Ecbi- 
o■r«:1356-t909. 

HdM» D. 190. Ckw^riM coooepto of nelioil peifci. 
Mwl^I49 to D. Warn nd M. Foul, edhon. 
OoHBintiflH for the tiwtof4nt coottoy. Oxford 
Uri i M ril y ftoto Nwr Ywk. 

ilinewn, A. J, lad P. L Uitoa. 1992. Avtos fopoMe to 
towtonpe p toton to the toto of apectoi Mfc htotoftoe. 
Laodtoape Beolqp 7:163-180. 

HiMki. L 190. ^j^pcrito HyiftoM 

ioK coMpto, toodi^ mti nhewitoinoe Wnini^ 
iowBri of te liBHHi Soeto^ 4217-3L 
Htoiki. L, awl lAOi^ m. 

icK brief hhtoiy Md eoBoeplBto dontoi 
JotoMl of Ao ItonoB Socto^ 423-lA 

, a L, M T. F. Wtocn. 197A Umamf of 
toe of • bnok treat 

itoelo^ 


HKrii.l.lX,«dXF.Ehatoe^ 1969. EahtocadM- 
ipK necctowjr etope for eaeccto to cnaoenetiaa of 
tooari d to o friy . PM<» 10-181 to D. WoM ead 
M Peari, ahttato rhaaeiverinn for the tw eot y- On tt 
ceatny. Onford Uato iuri ly FreB^ New York. 

Hanriao^S. Local ctoiipariBB to a wetapopirttoioB 
I'woaato;' aa eatpirical iiiyaiaatioa. H i n lop F a l Joanal 
cf the Ltopeaa Socto^ 

Hantooa. a im ItBtapnpalaHf aad coatomtiaB. 
Pifw 111-12S to E J. Edaanto EM.M 9.aad 
R E Mto adtoaa. Ltofeaerie eeolop aad oawa^ 


EtoeMeai^ 3. aad L. D. Hanto. 1909. Coaarrwiioa; 
a coendemioB of evoknioD. peputotioa, aad lif^ 
hhto ey . Mea 99-100 to D. Waton aad M. Peail, 
odNow. Coatowtoioa tor toe tawdy ton oeaduy. 
Ofetonl Uiiiwato ty Preto, Neir York. 

Fn^to.£F. 1993. THt'etinriai fajodtoewilf. peaeB, eco- 
lyitoito. or ladaapM? fton iogi ca t A pprintt i nw 

IMdai.J.F..WKiET.T.Rawaa. 1M7. 

priariiileiL tjadtoi^ Beetov 
fUtoeR C A. 1993. Ibpolop of Md eadto- 


Kafritoa. a, aad J. F. Qweb. 1909. Goweitoed ea ri ro a- 
S6:393>398. »eiapo|aihtioaa. Oikoi 

Hei%,ltf.C 199L LifehiatoqrofdtoBookiriBoe(Oe> 
coi to — ctoa ahaaytocM). Pa|p 311-394 to C Gioot 

Uatoen it j f of Btotob Gahaafato Prea. VaacoBMcr. 
Heard. W. E 1991. Ufe btohay of piak wtana (ON- 
iiadi w tfto a tpitmc9m%. Pepee 121^-230 to C <^bal 
aad 1. MaqoIR ediloae. Facile aataoo life htotoewK. 
Uhtoacrily of Britoh CdMfato Ftato. Vtowoawr. 
Hlcto^ a 1., X a Itol. F. A. TMaina, aad 5. R MeR 
. 199L Rapaaaa M Mhwtoidi to hMto ctoa^ 

A— ^ ^ ■ m lit ifc. ...M- . • - 

AtoencM ntoanaa jaaeaiy apacni noomina ik 
4C3nSU. 

Hobta. E J.. aad E F. H aat to e. 1992. Dtottobaace. 


Jkaa§,<XJk 1973, ttoathtoto tori toatatf^irfralattori 
:U- .9toaK AaBBrilClivkarofEoaiofyead^ttaietjar 
4:1-3X ‘ 

’IluRM.M;adCh£]tolR/i99L Raftoailpanenaaf 
d to rari torndtop t0td fOna— lairiw to On|oa aad 

WariBBcaaL Fiipto ITT'W to L. F. RanEtom. E R 
Aabcy. A. a Chiay. Md R K HafL tacfaBiey ooor^ 


. toa-Rr lWbala UEJtonai Sawtoe Oeoewl TednMal 
Report FNW-<rr^28S. 

Karr, J. E, tori E E^IYeeaiaik. 1965 . Dtoiurbaaee aad 
Witrbraae, aa ialcitoitoe peapeettoe. Paper 153 - 
160 to & T E Pkfcatt aad F. S. WMto. edittos. tha 
eadopy of BBttori dtotoMEB aad patch dynatoiea. 
Acadetoic ftea^ OrtawR PtorkR 
Laatoeni. a A^ S. V. Onpocy. U E AririaBet. E C 
WBdtoatoMdEREIdcMHe. 1991 . Strean eoaeja- 


of toe ABtorieaa PMwiHi Socaeto 183:431-439. 


Chaadtoa Joanal of FhMriaa aad Aqiatie SciBwes 
48:196-210. 

tiwate. R IMR Qaaetici nd d ea wti^bj to b adog iBa i 
nnaaewitoB Setona 241:1455-1^ 

LaatoB. J. H, & Na8.E J. letcher.nd F. H. Hin^. 
1994. Aainai dhtctoariaaK paiteim aad prijciawi. 
Fapaa 41-58 to R J. Bdawli. R R May. aad N. R 


biolppi lltorbwBl frieaiillr FaMbatiraa, Loadoa. 
Lefto. S. 1974. Dhpae ri oa ad pnpalirifia to l eia c i i n a 
Aawriea Natonriht 10R283-22& 

U H w.. a a Sdtoato, C a BnR ai E. Rawtad. 
1907 . r 


49 


34t 


UEEVESETAI. 


of FKxie iiKKaMi. Afct 193'4KIZ M W. JL 

MattheM «ad D. C Heiiit. edtofi. GoaoBiiaitr aad 
evoliitioMfy ceoioor of Noctii Amenan aottm 
firiWi IJaiiei^otOld^amaFtam, HoaotM. 

MacAfte,R.H,«idEaWilK«. 1967. IIib tbeoiy of 
Uttd t jofe oy ipiy. fti o c et o B UniveniQr Pi^ 
RiDuBiottt Nksv JctUBf. 

Mantel. ML. and C Tier. 1994. Four fien every cn aa ef- 
ofjr 7S:607-«14 

Matthepa. W. J. 1906. FUi aanamalqr atmotioe u a 
ttapwrala aawaag mtSi^ pumtmec, aad a ata> 
<nn> i ik 0oad. Copeia 19a6;388-397. 

M 17 .R.M. 1994. Tbacfcclaofrpatialaoalf oeecoloth 
cai gufatioiif aad aaeaen. 1-17 ia JL 1 Ed- 
«aid4 R. M. May. aad N. R. Webb, editon. Larfa- 
iGBia rmhmy aad eoaasrvetioa hioltijf. Badnred 
Scientific PaMicatkaa, Loadea 

McCaul^, JX E. 1991. Oeaede oonnimieacen of local 

emSs* bSS ^itsSf*****^ 

MdMoah. & A., aad ail ooaathon. 1994. HiManeal 
dMaipBa ia fiib habitat far lekct river baaias of eatt> 
era Oiqoa aad WariMaftoa. N utUi a m Sricaoe 
annfral *rr- 

Meyer, a S* SL C BalUat, Jr., aad A J. T. 

iaB. 199L fUypoaw of attarial gateau to Ihe aad 
dBttts cMafe ia Ycikmataae NMnaal PariL NataR 
357:147-150. 

O. W.. J. T. Brock, rod J. D. Variqr. 1909. 
RMwaai^3frll(yaeln«B*i attcaai coo^aacaa. Bio- 

im."oL^<h. doicli ot 
pnmnta tgmtff A aariee fiabea. Pkfaa 155-169 aa 
W. L. MtacMqr aad J. & Deacca, ediloie. Bank 
a^iMt ffiti a riina'. ’Miive fiM BMaa t i anMit ia the 
Aacricaa viatt'Uirimai^ <d Ariaoaa Pnm^Tmem. 

Moyla,P.E,aad ILM. YcnktyMoa. 1994 Fratactkaiaf 
■qiiatif biediwBBty in Cbliionia: a fi ro- riued ^ 
proacb. fWaadei 19(2)>6-19. 

M. Uil. HeiiBtx. J, F. TMoca. S. W. Jobaaoa. 
ad IL V. XcaM 1909. Hdbitat uiilie^ 
afle Padftc —*»«<■ (OricwdyiKlaii) ia the ilactal 
Taka Rher . aad h ean Josnal cd 

Fkheriei aad Aquatic Scaaaeea 46:1677-1601 

Naiaiaa. R. J.. aad ei|ht coauthon. 1992. Fd a daarai ai 
ch a ka t i of teotop^aBf beattbf eratenbedi ia the 
Pacific Hoitliai,at luaam ecoiatiga. Pa|Bt 127-108 ia 
R. J. Maiw, edhor. Watenhed m a aarWMt; bal- 
aaonfi aktBiaab 8 iqr aad «— chaata. 
S p riafi ef- Vcrtifc Nev Yiak. 

Naava, F. 1^. The aci|iB ud tyMcsttiaa of Ckwor^fth- 
dwt, T Vmaart io m of the Royal Sockqr of Canada 
52:25<39. 

Neiiliea.W.,lE.WiBianAaadi.ALkhattarich. 199L 
Pacifie salmn at the CRMBoadK Mock! at riA froa 
CMifiaraii, O^^oa, Idaho, aad Wadii n tton . Hihu - 
iea 16(2}:4.2L 

Ntekeinn. T. E.. J. O. Rod^ S. L Jobm, and M. F. 
Soiani 191^ Seamriduu^n habitat why ja- 
veoie coho —*«»»«» (Oa w wfiyw ckai ktaaefi) ia OiO' 


ton c oai ta i arieimn. CatMulian Joursal of Fldariea 
aad Aquatk Sdeace a 49:703-799 

NartbooiB.T.G. 1991 Mitratioeandteaidcacymttreaai 
ttinwnid a ■ ■tame eo do p c at o on a id CT etioea aad e«o> 
hitkaaiy nnnacqaeacci. Nordic Journal of Frednra- 
tcr Rcacaich 675-17. 

Noaa, R. F. 1993. A caarorvatioB pin lor the On§Bm 
amt ranffs aoae profiBuoaiy auggeatinaa. Ntfntd 
Am Journal 13276-290. Rocfclocd,QIiaoii. 

PeaiBoa, T N., R W. U nd O. A Laoberti 1991 
lafittcarn of habitat caeapicBty oa reiiitannn to 
flnndiag aad l e iilkD c e of riieaai fidi aaKoihiii^aa. 
TV an a arti o n i of the Aaiaricaa Fhhetiea Society 121: 
427-436. 

Pickett, S. T. A. aad J. N. thocapaQa. 197S. Fakh <fy. 
naaus aad the deai|B of aaaiie reactvoL BioiogiGal 
Coaaarvatni 132!^37. 

Pria^ C aad tevca ooaathoca. 1908. Patch dyaaai- 
kaialotic iyeaa: the atreaiaaa a awaaic Journal of 
the North Ameritaa Beat fa otopcad Society 7(4)^R8- 
524 

PnlHaai, R R. 1968. Souieea, ank^ aad pqpuktiaa reg- 
ularioB. AmeiicaB Naturaliit lil<tf2-661. 

QaiaB, T. P. 1904. Hcni M i g aad stnyiag , la Pacific 
aabiwa Ptfca 357^362 k J. D. MeOeeve, O. P. 
nmidil r T rn d aai. airt W It Hrfi rithrrri hir r h 
aaiBBaa of lai y ariik iafii^ PlaanB, liew.Yori.'' 

Ralph, S. C, a C Mb. L. L GooqoeBt. nd R. I. 
Mtanaa 1994 Strearo diaanet am p h olog aad 
vroodydebiiaui legged aad untoggedbanaia of ‘weat- 
era WiM h hi g l n a. /hntB i B Jeuiaal of Hdteriea aad 
AqoatkSciaaea^ibd^ " 

^Raphael. ^ a l99Vyjgttdhfaie apeciet jirharii iritfia , 
. amfrgtirriljiiftpxfff Pmtglai-fi^iinhfrr! frn-' 
etta ci nnnhwiiiiiijn Caililianui. Pagea 415-424 k 
LF. Rug|iem.K.B-AB^. A. B. Caitj, aadli K. 

Hiid furhniftfcl twwwWlaw i WgJIifa MitA iMfttatitm 

of unaanaged Douglaa-fir foroti. U5. Poreat Ser- 
vice Gcaanl Toefapiepl Report PNW-Om-38S. 

Rapport D.J.rRA<j^. aad T.CHutchlim. 19fiS. 
Ecoayaacoa bcha^ gnder atresa. ABMskao Nabaai- 
at 12S5l7-64a' 

Reevea, C. R, aad J. R. SeddL 1991 An t^otywtan tp- 
pfoachtotfaecoaarmlinnaDdnMnagemeatofflreriK 
water habitat lor aa a Aoiaou a ia lmonid iia the Pacilc 
Ncalliwiiti Tnaaaciioaa of the North Afficrkaa 
R^dUb and Natural Raaouicea Gonincace 57:400- 
415. 

Reevea, a R. F. R Erereat. aad J. R. Sedefi. 1993. 
Diverai^ of jweaik anarirnmoia aoRa- 

biaga ia ccaatal Or^DO bane with diflereat levda 

fTftfntTTTTr tiarrrul Tna a rtinnr nf thr i^mrriran ffW* 

eriea Sodely 122509-317. 

Rcic^ S. R. 19M. NocaqailibrioB deterraiaantt of bio- 
logical onaaBunaQr atractute. AaerieaB Sdeathl 81 
424-435. 

Rcah. V. R. aad m Goautboa. 1988. The rale of dh- 
tusbaace a mcaa ecology. Jonraai of the North 
Aaieticn Bemh ol u gical Socieqr 7:433-455. 

Rkfcer.W. & 1909. I&toty aad ptcatiat itaterrfod d y e ar 
pink ahane raaof the Pi i ei e f River n^ioii. Caa- 



50 


DBTUimANC&IASED HABITAT REOOVBBY FLAN 


ilM TnrMril RcpoH at BiBeriM lad AqiMlie Sci- 
an in 2 ;l- 37 . 

UaHARa.aaBJ. D-MdiBiR. IMS. OanaKBof 
tit ■ — • iimntr ftniiimiirl tiliiit f — r -i i f 
mM iBA ItaMctni Ike Aaariaa IMiria 
Sack! 9 U«: 2 CI- 2 K 

Rcfeud, J. un. Ow ta w at bim ftiDiiiiartiiii 
te tte diBiaici oTIiM popilMiaaK coaoainl ii- 


I SllaH)t 42 ;l 4 »-l« 3 L 

Sditow, L J. Ism. SBaa <kk ecnkv: > laakcape 
f tofoat m . m nSd cjia 41 : 1 IM- 7 U. 
SkoanlMa^CM. im CMddontDaiuifaan; 
A lirtiai i n WaBi l A. C M. 3— - 

mld«a M. Ckobta. a MacBnde, wmi 
L Ui— , ni l nn {litil i n m i l oiit Ml iiiB: «m<- 


ttr aminL riwriia Jamttl at Rihciia aod 
AtmicScinas 40 ; 452 - 4 «l. 

Vaaaooi, a U a W. MM, a W. Ounia. I a 
Sed 4 ixi C a ObHiB' IIk mar aaoSu- 
mm aapc|it. ruinini loml of Fhkenn ud 
Aqalic Sdam »: 13 a-U 7 . 

ViMMaC ISB. AntaalpoiiMinfHHiiaatl 
dklHkMKOo; tko olkfW of iocii fjlim'JiiM ami le- 


2 CI b & T. a rktott ud F. & WUle. edkoii. no 
ocolaBr of —ol tllBMtiuKi ud Ftick rlTOliMri 


Wi|da a & im. Fwdle ■ 


[ Sho Mo o, a L im C oo wn ol iu of ucooi Umk pol- 
f Uua d boi i i lj, iori»,o»lnU. ro u mM i n oBfc<- 
I«|2a4*-U(. 

SbMoCK H«. TW mowiTiiiil 


Rofiu of Sooloar ad aMMialMTS-dll. 
l|oqa, F. tm. IM b iUm ad .iaMa i-" " a 
MaopolMioa IhO Ooa of da Fooi trO| (Mao 
batamm). BUo|icd Joaal id tho I Una Toiioty 
41:135-147. 

SaiUAac M7T. BaeiolodaoflfcMioTlioiao 


■U Ma of BooIob S|l«mhoat45-I7L 

UroUu . a J, ad a I. IU#a. IMT- ~ j ' l od- 
eoa iot (ho Onol loUc ponpoodin a dovadUa 


Spocia Act ua MiHail Miiia Riheria Sonia 
Mona Hdua Kaiov S 3 (Qdl-S. 
WoUikaa,aoril.ai 1 aa«. im Cooommiioact 
baaa a aotMud hhni po i: o qnaiia of lode. 
Foao u»-i 5 i a a I. Edao*. a a Ma. ad 
RaWoli^odiaB.llnoMlrrf«llOBradoeaa- 
wdaMotop. l l l o il oi d’t ili aKIrroM ial an . I o n - 

don. 

Wr n ini . D. MM. rnaoiTolla nilkoM pakc nMIfc 
a lad ladnnpa Ftfa 15 S-MS fo a dUin ud 


. cakHT. OaOidUodioiiM-Fn^NarVoA. 
Wkilc,P.SsUdS.F.MMIia. im ABaicoion 


WM P. a ad a 71 yUPkkoa IMS. NpanI dMa 


<* WMria amt A M» Hr Sdiaa 44 < 5 orpln a r i l ): 
»-l(B. 

ooa Soiaqr SpM Fidikniiiin 19:13»-17». 
IkkaaR-F-oMa CHaaqr. JM 4 . Hniiiln.a^ 

MfcUdpaoMnodflntioaoad^'in a ao d pop.- 
•Mdoa of daa akan (Ckmkaoka aa). Ca». 
4 hn iaad of W aii i ii oal Aqade Sdoaa 51 : 
STMM 


S-lsa&T.A.IIckMtMa&WkiasedkqK’no 

«Galo 0 €i mimt dl^mbamct aad jhMHH ks. 


WBoRve.aS,CaMcLflllH,ndA.P.Deta(». tm. 
lUMatiHiwiMUtiii h rntmvtim cow. 


tTBMBL Ifn. Fan« «oai)MM fl 


I Team. IMtod SMm nipfiw at 


• nti ipllw M , P. J, wwl g F. Ih i f M ima Wtedb- 
ttMo* flf cote Min (OacM^wte 

AtaM*) Mbm Md iter laill^ M Onite Gmk.- 


WIbm Bl A. IML teijte eoMwiiiM at gMatfe 
•onaa flpK «r77 ii a H Obmm a M, Biom. 

Hi X. a SviMfaiMki edte Hb 

UteMfi^F of Witetailn noaSanSte^ 

WMiwi, I. Ep Md m rnwHinn im. IMm at 
NoKifc AMriM«teifH«4 teMMMrf. or of 9 eeW 

Yool. J. Da nd a J. NkMi IML Rmety of Mb 


51 


Disturbances 

And 

The Douglas Fir Region 



52 


T/^LE OF CONTENTS 


Introduction 

Part 1: FIRE 
Fire Map 

Letter from Forester Jerry Phillips 
Role of Fire & Regeneration Harvest 

Part 2: FLOOD 

Role of Flood Events and Slides 

Conclusion 


page 1 

page 2 
page2A 
pages 3-6 

pages 7-14 

page 15 



53 


INTRODUCTION 


Unlike the ecology of the pine forests in so much of 
America, whose matrix was shaped by frequent low 
intensity fire, the Douglas Fir region of the Pacific 
Northwest was shaped by infrequent, catastrophic 
events. These stand-replacing events that killed most 
everything on areas sometimes as large as several 
hundred thousand acres account for the 
predominance of Douglas Fir rather than shade 
tolerant species in the region west of the Cascade 
Range in Washington, Oregon and Northern 
California. 

And, contrary to the common belief that the best 
anadromous streams are to be found in the 
undisturbed Old Growth forests, it is the disturbances 
of fire and flood that have given these streams their 
spawning gravel and large woody debris, creating the 
complexity needed for the fresh water portion of the 
salmoniods life cycle. 

It will require ACTIVE MANAGEMENT, not “no touch 
buffers” to replicate those events that gave us fir trees 
and salmon. 
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August 30, 1993 


Mr. Gordon Ross 

Coos County Board of Ccomiisslonors 
Courthouse. 

Coquille, Oregon 97423 
Dear Cotosiasloner Ross, 

Is a map of Coos County on which I have color— coded 
the major forest fires of the past - to best of my knowledge 
and ability. This subject has been of interest to me during 
my entire career in Forestry in Coos County, and I have tried 
to build this knowledge over these many years. 

I am a professional Forester, wdfth a Bachelor of Science Degree 
in Forest Management from Oregon State Dniversity, Hy career 
spanned some 38 years, -37 of. which .-were in Coos Coun^, with 
the Oregon State Board of Forestry^ .. During the 19 years prier 
to my retirement I was the Dlstitiot Forester for the Coos Dist- 
rict, including being the Manager of the Elliott State Forest. 
Forest fire prevention and control is one of the main missions 
of that organization. 


rea-son for writing is ■ that I have a deep . concern about the 
future viability of -the forest resources of Coos County frrai 
the standpoint of fire protection. This stems from. the current 
political moves to severely eurtaij. forest harvesting on public 
ownerships. And my guess ia that almost 300,000 of the 800,000 
acrpa of forestland in Ooos County are publicly owned. 


My concern is over xsrogr.es slve ®fael..bulld.i-up.," resulting from 
decreased harvesting of. over-mature timber^ Fire, professionals 
sx>eak of the "fire: triangle," ..wts^ch,, of course, consists of air, 
heat, and fuel. We cannot, r in- a forest potential fire sltuationi 
contTOl the air, or thel’heat. (lightning, for example), but we 
CM "manage the fuel loading,- largely , through .harvest of older, 
highly Inflammable Douglaar-fir' timber . 


^ Western Oregon's major hietorlc forest flrea have occurred 
in those overmature Douglaa-fls .tiiid>er stands. And, in- spite of 
all modem fire suppression teehiiiques and money, spent, they may 
emtinue if the fuel :loading -la .not managed: (witness the iqB-T 

on the. nearby Sisklyeu' ITatioDal.^Fpreste. covering some 
IOO 9 OOO acres of older tinbers.-standav) 


A £^al point : the Oregon: 3.tate 13op( t of Forestry has- oije of the 
Nation's most effective f Ira suppression organizations.' It Is 
based on immediate resp.onse .with .heavy .equiimient and akliled 
personnel — much of which .nust cone tTom lo^ix^ coopVrators* 
Greatly reduced harvee.ting .also grea.tly reduees. fire control' 
ability in all of Western ^<egGn - including Coos Couht^, 


I iiray that Coos County's forests will not be\je 
poorly thought-out political actions. 



■dlzed by 
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A Forty Acre Sight on the North Fork of the CoquilLe River 
Near Rock Prairie That Has Been Undisturbed by Fire For 350 Years 

The Fir trees that remain standing are all approximately 350 years old. Many 

have fallen and hard woods have come up to fill in the space. For a period of 350 

rsirare: ^^i^-rir^r 

forest. 

If we could be successful in setting aside all Federal timber land from h^t 
and if we could protect it from fire, we would be producing a forest for the mos 
part very different from what nature produced. 
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Fir© of 1868 at the sight of the EXkhorn Ranch, 
now within the Elliot State Forest. 

This 300,000 acre biaae that forced settlers from their 
homes and destroyed wildlife was typical of the scope of many 
of the catastrophic fires of the past referred to in the BLM 
fire maps. 

Here, as in many other places after catastrophic fire, 
reburns as late as 20 to 30 years after the original burn were 
extensive because of the large amount of fuel loading left by 
the first fire and the punky sap wood breaking off, eis pitchy 
snags es^jlode, acting as fire brands driven ahead by the wind 
of the fire and igniting ahead, hastening the speed of the 
fire or sometimes creating its own back fire. 

The buildings in this picture were built after the 
original fire. 
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Hv forbearers protected their homes against the fire of 1868 which junked the 
South fork of the Coos River at this point. This fruit dryuig fa^Uty was built oy 
my mother's grandfather in 1876, eight years after the fit®; "h®" ® 

ISved over the hill to Stock Slough in 1882 he said there wasn’t a tree on the hills 
taller than his shoulder. In 1946 he sold merchantable timber measuring as much as 
40" on the stun^. 

In 1874 two reporters from Coos Bay walked to Sumner, a distance of 11 miles, to 
review the work on the Coos Bay Wagon Road. They reported not seeing a live tree. 
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Two Even Aged Stands of Douglas Fir. 

God planted the stand in the background and man planted the stand 
in the foreground. That in the rear grew after the fire of 1868; that in 
the foreground was planted after a clear-cut In 1982. Both stands are 
90% Douglas Fir. 


In the immediate foreground, the second growth appears to have 
outgrown the old growth. 
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Even Aged Stand of Fir Coming Back After Firs of 1868. 

Even aged stands of Douglas fir denote and date the tlioe of catastrophic fires. 
From place to place some trees survived and if these were of similar age it helps 
date the former fire. Local Coos Bay loggers referred to the reprod after the 1868 
fire as 3rd growth timber because the forest that was destroyed was of two age 
classes referred to a Ist and 2nd growth, the latter being that which probably 
survived the "Skookum Fire". 

Again, Douglas fir* stands are principally the result of fire and the monoculture 
produced by them was as typical after fire as after clear cuts. In 1930 a cruise by 
the County of all its taxable timber shows the percentages to be of each type 


Old Growth Fir 

46.6% 

Second growth Fir 

44.7% 

Port Orford Cedar 

2.6% 

Spruce 

2.9% 

Hemlock 

2.1% 

Red Cedar 

.5% 

White Fir 

.36% 


This is nature’s biodiversity, or nature’s monoculture, (91% fir) 
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A large landslide of February 1890 on Marlow Creek. Note: it was 
preceded by a stand replacement event. In November 1996 this 
stream again experienced new wood and spawning gravel and 
continues to be a very productive Coho stream. 
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Pioneers and Inddents 


Harald Ebrtia 

It has been ascertained that the 
rapid raise in the river last Friday 
and the immense drift that came 
down at the time was caused by 
land slides coming into the river 
from the mountains on both sides 
on the Snnttl ForK just below Bow- 
land prairie and also a stupendous 
land slide near the mouth of Sal- 
mon creric which joins the South 
Fork near John Wagner's place at 
the North Carolina settlement It 
has been said that a whole side of 
a mountain of fir timber slid in, 
when it gave way water raised 2S 
ft. in the valley and left drift in 
the top of Wagner’s orchard Trii'en 
it went down. 

$ 

Floods, iUdes and Losses 
On Coqnlile 

Mr. Miles Simpson just in from 
Dora tells us of the da^ges of 
flood and slides in ids part. A cou- 
ple of young men who came over 
the road reported 4 land slides in 
the canyon of the Coos Bay road. 
Another one occurred at Jas. 
Laird’s that carried away a part 
of his house— a room usi^ for a 
wash house. 'Ke slide carrying 
boulders weighing as much as 3 
tons, but a big rock back of the 
house parted it and it circled and 
(sme together below the house 
again, leaving (the ftont yard full 
of big rock. 'Die slide was over 
h^ a mile long and shook lamps, 
dishes, etc. off the shelves and 
tables. Hie road is wrecked all 
^out, but the bridges were not 
badly injured. The bridge at Min , 
ard’s mill lost one approach and 2 
tents were carried out of the one at 
Gravel Ford. A large slide was 
threatened at Mrs. Hobson’s place 
and she had to leave. 

Goqame City Herald. Feb- 14, 1890 


Stock Escapes Big Slides 

Steve Reed the Eckley mail car- 
rier came down Saturday and re- 
ports that he has seen neariy all 
the stock raisers in that direction 
who say there has been but little 
stock lost as yet. Jack Sears has 
pulled his excellent herd through 
with no more than the usual loss. 
J. W. Caldwell has also had good 
luck in saving his and in Ihct ail 
of the stockmen as fhr as we can 
learn have reason to be {^ad. This 
provK that Co% and Ciury coun- 
ties are excellent for that branch 
or industry. Steve reports that 
there are many slides dong the 
trail that in magnitude eclipse any- 
thing that Im ever took place in 
that line in the country, lie Bald 
hill near Rowland prairie Is 
cracked in many places on the sur- 
face end at other plac@ whole sides 
of mountains have slipped down 
thus changing the appearances of 
the country considenahly. Eckley 
had no news from Salmon Ml and 
it is feared that heavy slides have 
done much dama^ in that vicinity. 
Our informant is a very reliable 
carrier of U. S. Mails for vriiidi 
the people of Eckley should rejoice. 

— CoajiiOe City Herald, Feb- It 1890 
' — : * 
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Another view of Slletz Bay on the central Oregon Coast. 
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Debris from November 17^ storni, holding in c^ed( spavi'ning gravel West fork of the Millic(H^a 
River. 
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Again, Coho salmon spawning in gravel produced by the November 1 7“’ 1 996 storm and held in 
check by wood from the debris slides of that 100- year event. 
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The source woody debris is a side stream with steep slopes. Timber left on these steep head 
walls (60% or greater) with a probability of reaching a fish-bearing stream has a potential of 
producing essential habitat. 

Down wood left In these same areas at the time of harvest would possibly produce even a greater 
probability. 
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—Cougar Creek 
. November 1997 


■'Creek 
Jovember 1997 


n:k)os Watershed Association 
.P.O. Box 5860 
’harleston, OR 97420 
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CONCLUSION 


In view of the historic and scientific data confirming 
the types of disturbances necessary to regenerate 
Douglas Fir forests and rejuvenate anadromous 
streams, we must move forward within the matrix 
lands in the Northwest Forest Plan to implement a 
harvest program within the intermittent stream buffers 
that will closer simulate nature. 

This will not only improve the long-range health of the 
forest, but will provide jobs, revenue for local services, 
and the resources for affordable housing. 

This information must change the way we view 
regeneration harvest and land slides in the Douglas 
Fir region of the Pacific Northwest. 
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Testimony of 
R. Nol Sampson 

President 

The Sampson Group. Inc. 

Alexan^a, VA 223 10 

before the 

Subcommittee on Forests and Forest Health 
House Resources Committee 

Oversight Hearing on the 

General Accounting OfBce Study on Forest Health 
September 28, 1998 

Madame Chairman. Members of the Subcommittee. 

I am R. Neil Sampson, President of Tbe Sampson Group, an Alexandria, Virginia consulting 
firm that specializes in natural resource issues such as forest health. I am also a Semor Fellow 
with American Forests, the Nation’s oldest citizens conservation organization, and an Affiliate 
Professor with the Department of Forest Resources at the University of Idaho. My resume is 
attached to this testimony, as requested by the Subcommittee. 

I co-authored a small book, “Forest Health in the United States,” that was published in 1998 
by American Forests. Copies have been provided to tbe Subcommittee members today. WhUe 
my testimony stems &om several studies I have done in cooperation with American Forests, it is 

my professional testimony and not an official position of that organization. 

I have been aware of the general approach taken by the General Accounting Office in hs 
study on forest health, and have provided them with some reference ma^als, but 1 was not 
made aware of their testimony or findings, so the following material relies on studies that I have 
conducted ublizing the available literature and my own observations. 

The forests of the Inland West have been a focus of my interest for the past decade, when it 

became clear that die drought of die 1980 's was causing forest stress of a kind that h^ not been 
experienced during earlier drought periods. It was relativdy easy to determine that it was not 
the drought that was dffierent; it was die forests, and their ability to tolerate the stress. A 

cooperrmve research program was launched in southwestern Idaho, centered on the Boise 
National Forest, that sought to determine what was happening and why. At the same time, I 
chaired the National Commission on Wildfire Disasters, which was preparing a report for the 
Congress. 
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We reported some of our early conclusions to the Congress in 1992, as follows: 

There are widespread forest health concerns in many regions of the 
country today, but there is an emergency in parts of the west, and we 
believe it is important to move immediately to address it. Our comments 
are directed at the forests lying east of the Cascade and Sierra peaks, 
running east to the Great Plains. They encompass several Forest Service 
regions, and the specific conditions may vary widely, even though most 
are suffering from many of the same general problems. 

It is time to get beyond "business as usual" on many of those forests, 
because the risks of major environmental, economic, and social disaster 
are growing, and the actions being taken so far are not even beginning to 
keep up with a worsening situation. It is past the time for studies and 
reports. It Is time for action. 

That testimony, and other supporting observations at that time, contributed to an enormous 
political controversy over forest health that continues to this day. What it could not launch, 
because of that controversy, was a positive policy and action response. As a result, millions of 
acres of Western forests continue to be at high risk of wildfire. 

Since June 30, 1992, when the above testimony was delivered, the 1 1 western states have 
experienced somewhere around 12 million acres of wildfire and the federal government has 
spent over $2 billion in suppression activities. On the Boise National Forest, where many of our 
forest health studies were centered, and where the concern for the future of the forests was very 
high, around 300,000 acres of forest have been affected by wildfire since that testimony was 
delivered to the Congress. That represents something like 25% of the total ponderosa pine forest 
on the Boise, and some of it has been impacted so severely that the likelihood of a pine forest 
recovering is very slim. I believe events have demonstrated that we were not wrong then, and 
that it is not wrong to continue to call attention to the need for better management action today. 

Federal policies on the use of fire, and on the treatment of high-risk forests, have changed in 
the past decade, but the sad fact is that millions of dollars have been spent on studies to 
essentially reinforce the scientific conclusions that were reached in the early 1990's, while work 
to identify high-priority areas and treat them to reduce risks has been slow in starting. 

The thinking about forest health has changed considerably in the past decade. Concerned 
primarily with insect and disease damage to trees for many years, the topic has been evolving 
into a much broader consideration of the condition of the total forest ecosystem. Some people 
insist on using the term “forest ecosystem health," but since most of us consider the term forest 
to indicate a complete ecosystem, that often seems unduly redundant. 

In the publication provided to you today, Lester DeCoster and 1 identified six broad trends 
that we feel have altered forest ecosystem processes in ways that can have long-term negative 
impacts. They are also trends that can be traced directly to human-induced changes, and which 
could, with varying degrees of effort, be altered so that forests would be less adversely affected. 
In other words, these are things we could change. Not easily, in all cases, since they reflect 
some strongly-entrenched factors in today's American society and economy. 

The six trends we identified are: 
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1 . Altering the fire regime, tartly through a cettury of grazing, logging, and fire supinession. 

2. Forest simplification, caused primarily by large-area protection or fire suppression efforts that 
hsve resulted in essentially uniform vegetative and structural comtitions over unusually lar^ 
areas. This creates a problem for species that require different forest structures for habitat, and 
the ri^ titat a large region will be uniformly affected by a disturbance like a wildfire or 
hurricane, creating a future dominated by large-area conditiotis rather than a more diverse 
situation. 

3. Forest fiagrnentation, die reverse effect, caused by chopping up the forest into such little, 
diverse pieces that species and processes requiring large landscapes are eliminated or placed at 
risk. 

4. Introduction of exotic species such as cheatgrass and kudzu, that crowd out native species. 

5. Changes in cbcmical imposition through airborne emissiems of biologically active 
compounds such as carbon dioxide and compounds of nitrogen and sulphur. 

6. Unusually hi^ populations of particular animal species such as deer or elk that can 
dramatically alter forest vegetation. 

These situations do not affect all forests, of course, and do not affect them equally across the 
country. Nor are they of equal seriousness, at least in terms of what scientists know today about 
their potential effect. Each has the effect, however, of changing the way forests function at the 
ecosystem process level, and those changes may or may not lead to forests that are sustainable. 

In ray |Hofe^onai opiniem, the situation the most sigmficant threat, in terms of potential 
environmental and economic damage, is posed by the change in fire regimes that affects 
Western forests. This situation is likely to result in billions of dollars in resource damage, fire 
fitting costs, lost property, and damaged or destroyed lives within the next decade or so. 

Many of these damages are preventable, but only if people and agencies take the actions 
needed to return high-risk forests to a more fire-tolerant condition. 

Those terms are chosen with some precision. You will note that I did not say that wildfires 
in these forests are preventable. They are not. Not only are fires an important and integral part 
of the way these forests function, but the conditions that exist today virtually guarantee wildfires 
so large and intense that suppression efforts are fiitile. 

But many of the arc preventable. Forests in this region can tolerate fires, so long as 

the fire bums within the historical range of intensity and severity. Trees and other vegetation 
may be killed, and forest structures altered, but the long-term integrity of the forest will not be 
damaged and may, in fact, be strengthened in many places. 

On the other hand, when forests bum with extraordinary heat and severity, the damage can 
destroy long-term ecological integrity. This is a point where some scientists disagree. They 
argue that, since fires are a natural process in these forests, the damages are only temporary and 
the forest vegetation and soil will both recover in time. 

In some places, that argument is correct. In many of the high-elevation spruce-fir and 
lod^poic pine forests of the West, it appears that today’s fires are within historical ranges in 
terms of intensity and severity. Thus, the long-term damage to soils is probably non-existent or 
mmimai in most placcs. The general consensus on the 1988 Yellowstone fires, for example, is 
that they were larger in area than the historical record indicated, but the intensity and severity 
were not excessive in most places, and recovery in those areas has proceeded about the way 
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ecologists predicted it would. 

I telieve it is a mistake, however, to transfer that experience to other forest types across the 
West. In stucfy after stucfy, forests such as ponderosa pine, east-side Douglas-fir (Douglas-fir 
growing east of the Cascade crest is much differem than the Douglas-fir on the wetter west side 
>^ch are prized for their old-growth characteristics), and mixed conifers are found to be much 

further outside their 
historical range of 
conditions. In most cases, 
that means that the amount 
and arrangement of 
flammable fuels is such 
that the next fire will be 
several times hotter and 
more damaging than was 
historically common. 

These are the forests that 
are at the greatest risk of 
long-term harm when they 
bum. 

While most of the 
attention after one of these 
fires will be paid to the 
dead trees and damaged 
property, the greatest long- 
term impact will be 
invisible, buried beneath 
the soil’s surface. Soils 
that are heated above 200 
degrees Centigrade suffer losses of nutrients and organic matter (Figure 1).‘ If the heat goes 
above 400 degrees, they can suffer permanent changes in structure and texture.^ These soil 
temperatures are almost never reached in a prescribed fire, and do not appear to be common in 
many of the higb-elevatioa forest fires. Increasingly, however, they are one result of the 
unusually-hot fires affecting forests such as ponderosa pine and east-side Dougias-fir. 

Some soil damages become painfully apparent in the next rainstorm. Soil scientists use the 
term hydrophobic to describe one such condition. Hydrophobic is a lengthy way to say “water 
repellent” It happens when surface vegetation containing a high oil and wax content is burned, 
and the waxy compounds are vaporized. Most of the vapors go up in the smoke, but some are 
forced down into the soil by the heat As long as tl% soil is hot enou^ they stay volatile and 
move through the soil pores. But soil is a poor conductor of heat, so the compounds soon 
encounter soil layers cool enough to condense them into waxy coatings on the soil particles. In 
sandy soils, which have less total pore space than fine-textured soils, the pores are soon clogged, 
and a waxy water barrier is formed. The hotter the soil column at the surface, the deeper this 
waxy layer will be formed. The more vegetation containing these compounds that is burned, the 


Effect of Heat on Soil Qualities 
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Figure 1. Soils affected by hi^-severity fires can suffer nutrient 
and carbon losses that take years to recover. If the soil clays are 
changed, the effect may be permanent. 
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thicker and more water-resistant the sub-surface layer is likely to become. 

These hydrophobic layers will be broken down by organisms and roots over a year or two, 
but while they exist, the soil is vulnerable to severe erosion in the event of rain. A major storm, 
soon after the fire, can result in removal of much, if not all, of the topsoil above the waxy layer. 
The water turns it to mush, and it just runs off the hill. Even a minor lainstoim, if it hits a 
particularly vulnerable place on a steep slope, can move tons of topsoil. 

In one example, the 1996 Buffalo Creek fire southwest of Denver, Colorado, burned almost 
12,000 acres of ponderosa pine forest. Because of the fuel and fire conditions, about 2/3 burned 
in a lethal crovm fire with severe soil heating. The rest burned largely as a low-severity ground 
fire. Shortly after the fire, a 2.5" thunderstorm over the burned area caused soil erosion losses 
that averaged 1.4 inches of soil removed from the S,000-acre area of severe wildfire.’ The 
resulting floods and mud flows downstream were catastrophic, including one death. At the 
Strontia Springs Reservoir operated by Denver Water, it was estimated that more sediment 
(200,000 cubic yards) was deposited in the first flush of Buffalo Creek flooding than had been 
deposited in the prior 13 years of the reservoir’s life.* The cost of lost power generation 
revenues during the time when debris prevented turbine operation, cleamng the wood debris out 
of the reservoir, and restoring drinking water quality and electrical generation service, was 
estimated at nearly $1 million in the first clean-up, and the work continues today with each 
subsequent runoff event. Another continuing cost is created by the ongoing turbidity in the 
water, which raises treatment costs as well as the cost of disposing of the sludge created by the 
clean-up process. 

In July, 1998, a summer rainstorm in the Buffalo Creek watershed again dumped an 
estimated 50,000 cubic yards of new sediment into the reservoir. The utility currently estimates 
that sedimentation from continued runoff and movement of stream channel deposits above 
Strontia Springs could be in the range of 150,000 tons per year, and continue for many years, if 
not decades. Removing that sediment currently costs between $6 and $7 a yard, so one storm 
alone created a liability of almost $350,000 for the water customers in Denver, and the annual 
figure could average $1 million or more. 

These costs, borne by the water users in Denver, will continue to mount up, and add to the 
millions of dollars the federal government has spent in fire suppression and emergency 
restoration on the forest. The sad fact is that much of this latter money is wasted, because the 
soils in many areas have been stripped to bedrock, and the potential for a future forest is bleak. 

These soil damages, both in terms of the nutrient and organic matter loss from the fire’s heat, 
and the soil lost to erosion in a post-fire rainstorm, are most ecologically damaging where the 
soils were thin and marginal before the fire. These poorer soils may not recover for centimes or 
millennia, if ever Those who suggest that these are minor damages, and that the soils will 
recover, would do well to study the areas of the world that have experienced a desertification 
process that has turned forests into grass or brushland, or barren rock. 

The reason for dwelling on this topic is not to sensationalize the risks involved. It is to make 
the point that forest situations likely to lead to these kinds of impacts can be identified today and 
prioritized for treatment as a means of preventing the damage. Hydrophobic soil conditions are 
created when vegetation of certain types and amounts bums on certain soils. The subsequent 
erosion damage is affected by soil type, slope, and rainfall. 
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Nobody can predict when the next forest fire i^tion will coincide with the weather that will 
explode it into a high-severity event What we can (to, however, is identify those areas where the 
existing combination of vegetative conditions, soils, and slopes means that when a fire (xcurs, it 
will almost certainly result in severe soil impacts. There’s not much that can be done about the 
soils or the slopes, but the condition of the vege^don can be changed so that the next fire, when 
it comes, will not bum as hot We can’t prevent the fire; we can alter the types of damages 
likely to occur. 

The tools for identifying high-risk sites and the techniques for treating them are readily 
available. They are not always cheap or easy to use. For example, current satellite imagery can 
identify vegetative types, but cannot see under the forest canopy to help map fuel conditions in 
enough detail to provide the information needed to model fire effects. That takes other 
techniques, such as field survc}^, that are feasible on a watershed or project basis, but not 
practical over enormous areas of western forests. Work is under way to develop effective large- 
area methods, but until it is successful, it is not po^ible to say with any certainty how much 
high-risk forest exists in the large, remote western areas. We can make general assessments, 
based on general forest type information, but these are rough approximations at best. 

In a recent study completed to evaluate the biomass resource of the West, I identified 68 
million acres where large volumes of small-diameter material in ponderosa pine, Douglas-fir, 
and true fir forests suggest that fuel loadings are exceptionally high.* 

Identifying high-risk areas within that large area, however, takes a different approach. Here, 
one must utilize satellite information and other data sets such as general soils information, 
ignition histories, and slope and topography maps to pick out the most logical areas for the 

existence of high-risk conditions. These 
strategic assessments can be very 
valuable in helping to focus costly 
survey work on smaller areas, improving 
the efficiency of planmng and 
prioritizing land treatment approaches. 

In a recent study centered on 
Colorado forests (Figure 2), it was clear 
that the areas in the foothills of the 
Front Range were at high risk.® That 
included the Buffalo Creek area, and 
had this study been used as the basis for 
a more detailed survey, those risks could 
have been easily identified. 

Implementing the needed land 
treatment on high-risk sites is delayed 
primanly due to political and economic 
constraints. The political roadblocks to 
action on the public forests are shaped 
by polar arguments, with one side 
promoting the idea that no treatment is 



Figure 2. In Colorado, many of the forests at risk to 
wildfires that are larger or more intense than the historical 
norm lie along the populated "Front Range” corridor west 
of the primary North-South highway (125). 
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warranted, and that if the land is left alone, it will be better. The opposition argument often 
sounds like a standard timber harvest proposal, suggesting that by removing the economically- 
valuable trees, the forest will be healt^er. 

The polarity between these views tends to lock in positions that are irrelevant in terms of 
what the forests themselves need. What the forest needs is some combination of treatments, 
fitted to the particular site and condition, not likely to follow either of the polar “solutions.” The 
political polarity ends in a stalemate where neither side can win, so no solution emerges. 

The economic constraints are due to the fact that much of the material that should be 
removed from the forest has no local market Much of it is too small or Iow>quality for 
traditional wood or paper uses. There are a few local maricets for fuel chips, fuel wood, mulch, 
or other products but, in general, these markets do not come anywhere close to matching the 
supply of material that needs to be removed. Not only are these small materials from forest 
health treatment projects not profitable, there are few ways of economically disposing of them. 
Where the amount of material to be removed is so large that it cannot be burned safely in the 
woods, the managers face an enormous problem. 

Many of us believe that the most readily-availtd)le methods for disposing of the enormous 
amounts of biomass that exist in Western forests lies in accelerating the implementation of 
biomass energy technologies. The production of electric power through biomass-burning power 
plants is a technology that is on-line today. Biomass is a clean-burning fuel, and air pollution is 
very manageable. The problem, again, is economics, because biomass does not compete with 
fossil fuels such as natural gas at today’s prices. 

Biomass can also be used to produce ethanol, using a variety of new technologies that have 
resulted from recent energy research. This technology faces all the risks and uncertainties of 
being new and untested, however, and will require policy support for the near future. 

None of these technologies offer a “silver bullet” that solves the forest health situation, but 
all of them, taken together, offer an expanded menu of options that can be ada pte d at the 
community level to meet the situations in each locality. 

That raises several policy challenges for the federal government 

Community solutions are difficult to implement in the West where action depends so heavily 
on federal lands and their management. Finding some way to implement forest health treatment 
programs at the community level will be key to the future of many of these forests. Problems 

be identified in regional or national studies, but all solutions are local. Somehow, we need to 
decentralize federal lands policy to the point where locally-developed approaches can be 
implemented. 

Energy policy is focused on deregulation today and while that has many virtues, it offers 
little promise of helping an emerging technolo^ break through the implementation stage. 

While it is apparent that renewable energy sources such as biomass are not competitive in 
today’s energy supply environment, it is also apparent that continued reliance on non-renewable 
foreign energy sources is not an attractive long-term solution. The long-term solutions should 
rely more on renewable domestic sources, and the task of building the transition toward that 
more-renewable energy future must start well before it becomes essential. Renewable energy 
technology is needed today to help solve major problems in western forests and communities, 
which makes it a worthy policy goal. 
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Federal land management policy is clearly a major challenge in this situation. It has been 
demonstrated consistently that the long times, high costs, and administrative rigidity in the 
current federal planning processes make projects difficult and costly to plan and implement 
Timber sale contracts are often ill<suimd as a means of obtaining the land treatment diat is 
needed in the high-risk forests. Experiments widt stewardship contracting, cooperative 
management with the states aixl communities, and locally-dewloped approach^ are ongoing, 
but the pace is far slower than the situation seems to denoand. 

It seems clear that federal forests are not faring well under the current situation, and that 
changes are needed. This is not a new insight, but one that has resulted from a variety of studies. 
I don’t know if the GAO study comes to a similar conclusion, but I’d be surprised if it didn’t 
Hopefully, the Congress will consider its recommendations carefully, and move toward policies 
that ifovor action, instead of continuing the **study and delay” strategy that has maticed the past 
decade. 

Thank you for the opportunity to bring these views before the Subcommittee. I’d be pleased 
to answer your questions. 
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Preface 


Forest Health in the United States. The dtlc conjures up an array of issues concerning 
the condition of our Nation’s fcnests — their sustainability as functioning ecosystems; their 
c^>acity to provide a multitude of environmental, social, and economic values; and their 
susceptibility to threats fiom natural disturbances and human activities. In this publica- 
tion, authors Neil Sampson and Lester DeCoster try to reconcile some of these issues and 
provide information to help improve understanding and encourage public dialogue. 

Over the past decade, forest health has emerged as a critical forestry issue across the 
Nation. But it is one that has different in^tic^ons in different parts of die country. As 
forest science and management have moved toward an ecosystem-based perspective, and 
as social values have shifted toward an increased recognition of the environmental and 
amenity values of forests, the concept of forest health has evolved, becoming broader and 
more complex. In effect, the issue has become mme controversial. 

In preparing this report, the authors toc^ on a daunting challenge: to discuss conqilex 
forest health concepts and issues and present informatioo on conditions and concerns in 
the diverse range of forest types and regions across the U.S. As the authms and sevoal 
reviewers noted, it might have been easier just to write a book. Nevertheless, the result Is 
a publication that is highly infmmative and accessible to scientists, resource mmiagers, 
policymakers, and citizens alike. 

This is one of a series of publications that American Forests’ Forest Policy Ccntes has 
sponsored over the past five years throu^ an initiative focused on developing infonnadon 
and building public understanding of the forest health issue. Like the earliCT publicmicms, 
this one takes an ecosystem-based perspective, grappling with the technical and political 
complexities of the transition to ecosystem management The earlier reports^ however, 
dealt widi forest health issues in die Inland West, a regimi on which much of the 
policy concern has been focused. This publicadoo builds on the scientific and policy 
informati<Mi from those repeats but expands tihe scope dramatically, fticaminmg the con- 
cept of forest health from an ecosystem-based por^iective in otho’ regions of the country. 

Although the authors have generally fnepared a pubheadoD dial is objeedve and bal- 
anced, as with any publicadon, their voice occasionally comts through. Their views do 
not necessarily reflect die perap e ed ves or positiems of American Forests. 

We believe that this publicadon makes an important contribudon to die growing set 
of studies and reports on forest health across the country. We hope it will help build 
cmnnKMi understanding and strengths dialogue on diis oidcal issue among diverse audi- 
mces and interests. 

Gerald J. Gray 

Vice President for Forest Policy 
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Introduction 

We all want healthy forests. But what, exactly, is a “healthy” forest? Would we neces- 
sarily know one when we see it? The fact is, forests exist in various stages of physical 
reality, and whether or not we view different conditions as healthy is often based as much 
on our desires and interpretations as on any empirical evidence. So forest health is largely 
in the eye of the beholder, which makes for a difficult debate. How are we to agree on 
what constitutes a healthy forest when for all practical purposes none of us are looking at 
the same forest? 

The difficulty of defining forest health ensnares both professionals and the general 
public, since we all harbor feelings (often very strong ones) about what we want from 
them. To make things more confusing, forest conditions are complex and seldom perma- 
nent. Forests go through many stages as they become established, change through the 
growth and aging of the dominant trees, or are dramatically affected by a disturbance like 
fire, flooding, or windstorms (Ehrenfeld 1992). All of those conditions may, at one time or 
another, be part of the natural dynamics within a healthy forest. Or they may be a sign that 
something is terribly wrong. Knowing the difference may tax the best knowledge we 
possess. 

We also have trouble establishing a clear notion of how humans should interact with 
the forest. Again, it is a clash between different perceptions and desires. For example, 
there is an oft-expressed sentiment that forests should be left entirely alone, that “natural 
conditions” are best. This “let-nature-take-its-course” idea persists although it has been 
generally rejected by the scientific community as impractical and possibly destructive in 
some cases. Similarly, the status quo — that is, how our forests are currently being man- 
aged — may not be optimal either. 

Science increasingly views all ecosystems (including forests) as constantly in flux 
and always affected by human activities. In fact, much of human history is intertwined 
with the development of the forests. In short, we are as much a creature of the forest as the 
whitetail deer, the great-homed owl, and the dog tick. And, the forests that have devel- 
oped over time have been shaped by the people in them, as well as all those other critters. 
Therefore, it is naive to say “get the people out of the forest!” That’s probably not realis- 
tic — or good — for either the people or the forests. However, there are certainly biological 
and ecological changes taking place today that represent a very real deterioration of the 
forest environment. Therefore, it would be equally nearsighted and foolish to say “stay 
the course!” 

For our purposes, “forest health” means “a condition of forest ecosystems that sus- 
tains their complexity while providing for human needs" (O’Laughlin et al. 1994). This 
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definition encon^)asses the complex inter^^ons of biological processes and human judg< 
ments that enter into discussions of the concept called forest health. 

The definition also recognizes, as former Forest Service Chief Jack Ward Thomas 
often points out, that a forest’s health needs to be judged within the context of peoples’ 
expectations for it. Not all places can— or should be expected to — produce the same mix 
of values, and if a forest’s condition allows it to sustain itself and produce a mix of values 
deemed to be ^)proiniate, most people would recognize that as a healthy condition. 

We also want to make it plain that healthy forests are produced by entire systems, not 
just trees. As Forest Service Chief Mike Dombeck recently reminded a Congressional 
committee: “A healthy forest is one that maintains the function, diversity, and resiliency 
of all its components, such as wildlife and fish habitat, riparian areas, soils, rangelands, 
and economic potential . . .” (Dombeck 1997). But trees — the most visible and dominant 
structures in a forest — are often the focus of attention, particularly when political debates 
break out about how to handle certain situations, a post-wildfire timber salvage, for ex- 
ample. 

While much of the controversy may focus on trees, much of the value of healthy 
forest ecosystems lies elsewhere. As ecologist Robert Costanza and others have pointed 
out, the services provided by all ecological systems (not just forests) are so critical to the 
functioning of the Earth’s life-support system that if those systems failed, the world’s 
economies would tumble (Costanza et al. 1997). Forest ecosystems comprise one-third of 
America’s land, and productive forests represent a major part of many regional econo- 
mies, making forests that function in a healthy and sustainable condition critical to the 
continuation of a functioning society. 

It follows, therefore, that healthy forests ought to be sustainable, insofar as we can 
define that goal. One definition of sustainable fixest management is ”to meet the needs of 
the present without compromising the ability of future generations to meet their own 
needs” (AF&PA 1997), That borrows the concept of sustainable development introduced 
by the United Nations Commission on Sustainable Development, often called the 
“Brundtland Commission” after its chair, Norwegian Prime Minister Gro Harlem 
Bnindtland. The idea of sustainability is completely consistent with the forest health defi- 
nition, because any forest that cannot “sustain its complexity,” cannot “meet the needs” of 
either present or future generations. 

We call what people do in relation to forests “management,” whether it is intentional 
or not. In many discussions, management is a term for actions such as harvesting timber 
or planting trees. We believe, however, that many other human actions are of great impor- 
tance in affecting forest condition and health. When people remove human influence from 
an area, suppress fires, introduce an exotic species, alter hunting or predation rates, or 
inject chemically active materials into the environment, forests are affected. Some of 
these actions may be an attempt to preserve a particular forest condition that people value, 
but most are taken with little or no thought of bow forests will be affected. 

Ofien overlooked in the forest health debate is the importance of experience. Native 
Americans observed their forests for thousands of years, learning to use management 
tools like fire to create the type of forest diey desired. What those early Americans learned, 
they passed down from generation to generation (Cronin 1983; Pyne 1982). In contrast. 
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modem American society has only had a few hundred years to intnact with the forest. 
We’ve learned much, but we increasingly recognize the need to speed up ^ learning 
process with the best science and prediction models we can deveU^. We may not have the 
luxury of another 500 years to learn how to manage these complex systems sustainably. 

We will illustrate some of the concejKs. tools, and management techniques currently 
being used to maintain healthy forests or restore those that are in deteriorated or hazard- 
ous conditions. As good as some of the current practices are, newer science and further 
experience will teach new lessons, and good manage will adapt their techniques when 
they see the need. 

As Americans we need to realize that, to some extent, we arc all managers of the 
forest. When people recognize a forest condition that threatens to render diat finest unsus- 
tainable, they arc ethically bound to do their best to remedy that problem. In spite of all 
the disagreements over how to manage our forests, we can all agree feat these are real 
places, with real living organisms, going through real changes. It may take longer than our 
lifetimes for the results of these changes to become ^iparerit, but the forests themselves 
are ultimately going to teach us what is sustainable and what is not 

Each generation, therefore, is responsible for using the best techniques it knows. 
Obviously, debate will continue on what techniques are “best” in any given situation, 
nierein — particularly in the case of the public forests — ^lies the exercise in discussion, 
debate, and democracy that envelops fee question of forest health. 
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Our Approach 

This publication outlines some of the major trends driven by past and present human 
activities that are likely to be at the root of forest health problems. It also examines differ- 
ent regions of the country and forest types where these problems are most evident. The 
goal is to help professionals and citizens discuss forest conditions more broadly, and 
reach consensus more readily about what, if anything, should be done to change the way 
people are interacting with forests. We will not present specific assessments of any par- 
ticular forest area, which is better done by those familiar with local conditions. 

The discussion of forests will follow an ecosystem-based approach. The ecosystem 
definition used will be the forest type — areas where the plant communities are similar 
enough to be lumped into one general category (see pages 42^t4). People will be re- 
garded as part of those ecosystems, and the ways in which they inhabit, affect, own, and 
use forests will be used as a defining feature of forest health, one we can alter when we 
agree on the need. 

It is difficult to accurately generalize the condition of the Nation’s forests, or the 
forests of any region. Consider a parallel to human health. The U.S. population is grow- 
ing, and individuals are, on average, living longer. Those two facts suggest that the U.S. 
population is healthy and robust. But to assert that people in this country are, therefore, 
generally healthy would overlook a host of illnesses, risks, life-style choices, and other 
potential threats. So, within a growing and robust population, there are areas where people 
need to pay attention, to be vigilant, and get help when it’s needed. 

Our forests are in much the same condition. Total forest area is stable and total forest 
biomass is increasing. Forests are healthy and green in many areas, replete with animal 
species that were, in some cases, all but gone a century ago. With examples of forests in 
robust health in virtually any region, America’s forests could be portrayed as a healthy, 
thriving resource. But that would overlook localized or regional concerns that are very 
real. In some cases, such as the long-needled pine forests of the West, the concerns are 
more than local and the appropriate response is a matter of serious national debate be- 
cause many of the problems occur on federally managed lands. 

Because the forests can be characterized as healthy, however, makes starting the nec- 
essary debate tricky. The best time to prevent many forest health problems is when forests 
still look healthy and robust, but that will also be the time when opposition to biological 
manipulation — particularly on federal forests — will be at its highest. When political op- 
position is severe, managers may be prevented from applying needed treatments to pre- 
vent major disturbance or ecological setback. It is an impasse that deteriorates both the 
condition of the forests and the credibility of the managers. 

Forest managers tend to rely on science to prevail in these debates, but according to 
Nelkin (1992) ". . . acceptance of the authority of scientific judgment has long coexisted 
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with mistrust and fear. And there's a common view that seeing humans and nature in 
scientific terms is immoral. ” 

We realiK, therefore, th^ debates over foiest management aren’t going to be settled 
by simply applying more scientific aigument — information is always helpful, but seldom 
pivotal. Forest health (tebates, particularly as they affect the federal lands, will be public 
debates, often revolving around die question of “which values are highest priority on 
these particular forests?’’ That type of question defies a scientific answer; it can only be 
answered through public debate that arrives at a consensus. Thus, many questions of for- 
est health are as legitimately political as they are scientific, and the proper role of science 
is to provide useful information to that debate, not settle it. 

Ihe information presented here is based on the work and opinions of dozens of scien- 
tists, forest managers, and citizen observers. We have not, in the interests of keeping the 
publication readable, cited those sources as extensively as one would do in a scientific 
publication. The list of references and further reading suggestions in the Appendix should 
help any reader who wishes to pursue these topics further. 

Despite these admitted deficiencies, we hope that a continued effort to broaden the 
discussion of how human activities affa:t forest health — and to link that discussi<Hi to the 
constantly evolving scientific understanding of how forest ecosystems function — will help 
bridge the communications gap among professional land managers and scientists on the 
one hand, and between professionals and the various public interests on the other. 
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Forest Change 

Forests are dynamic associations of living organisms that undergo constant change. 
By definition, they are plant communities dominated by trees, which provide the main 
physical structures and carry out most of the primary production (conversion of sunlight 
energy, air, water, and minerals to food through photosynthesis) in the system. Most of the 
forests in the northern part of the U.S. have developed since the retreat of the glaciers 
some 10,000 to 14,000 years ago. Thus, their development is closely allied with the ar- 
rival and growth of human populations, which began about that same time. As the glaciers 
melted, great floods and windstorms shaped the landscape, and species (including trees 
and other plants, animals, and humans) migrated into places that became available and 
hospitable to them. 

People shaped their environment by hunting animals, harvesting plants for food, medi- 
cine, fuel, and building materials, and by using fire to create openings, change grazing 
patterns, affect hunting, and protect themselves from enemies or wildfires. The forests 
changed in response to species migrations, climate changes, and human influences, as 
well as in response to natural disturbances such as wind, temperature extremes, and fire. 

Forest Type 

Different forest structures can be defined in many ways, and exhibit somewhat differ- 
ent characteristics in different forest types, but for this report we will use five general 
structural types to describe forest conditions (Oliver et al. 1997). They are: 

Savanna — often described as “park- 
like,” or “open old growth,” these forests 
have large, widely spaced trees with open 
forest floors that are often covered with grass 
or small shrubs. Pioneers were describing 
these when they spoke of forests so open 
that wagons could easily be driven through 
them. Savanna conditions are maintained by 
low-intensity fires that bum through the 
grass and fallen litter every few years. These 
fires kill small trees, but rarely harm the 
larger ones, particularly those that have thick 
bark or other defenses against heat damage. 

A wide range of plant and animal species 
exist in savanna forests, and some (such as 
the red-cockaded woodpecker) depend 
heavily upon it. The plants that succeed 
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under savanna conditions have developed 
ways to tolerate fire, and some species have 
become dependent on fire as a means of trig- 
gering seed germination or odier reproduc- 
tion cycles. 


Open — these are forest openings where 
grass, shrubs, or small trees grow. Often they 
are the result of fire or (in modem times) 
timber harvest. Where trees become estab- 
lished and dominate the site, these open- 
ings soon convert into dense forests. A wide 
variety of animals are attracted to the food 
supplies produced in forest openings, and 
where these openings join more closed for- 
ests that provide hiding cover and shelter, 
the “edge effect” of food next to shelter 
draws many species. 



Dense — areas where trees have 
crowded closely together as they grow 
larger. When the tree canopy becomes so 
dense that it fully shades the soil surface, 
fewer plant species are able to grow on the 
forest floor. Dense forests, while providing 
hiding cover for some species, have the few- 
est associated species of any of the struc- 
tural types because of the deep shade and 
strong competition provided by the trees. 
Competition eventually begins to cause tree 
death, which can either be partial and serve 
to open the forest up into the next succes- 
sional stage, or near-total, which sets the 
forest up for wildfire. 



Understory — are^ where the trees are 
less crowded, and an understory of grasses, 
shrubs, and small trees grow on the forest 
floor. This happens where individual trees 
or small groups begin to die out in dense 
stands, and light can filter through the tree 
crowns. One challenge facing managers of 
today’s dense forest structures is to get some 
of them to this stage before a major distur- 
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bance kills all the trees in the dense stand, 
returning it to an open condition. 

Complex — areas containing a wide 
range of sizes and species of trees, as well 
as dead snags, downed logs, shrubs, and 
noiiv/oody vegetation on the forest floor. 

This is often referred to as “old growth,” 
but savanna and understory structures can 
also contain large, old trees. 

One note about “old-growth” forests. Scientists have long recognized that all forest 
types go through several structural stages as different trees become established, grow, 
compete with each other for space, water, nutrients, and sunlight, and then die. This pro- 
cess, called succession, takes place in reasonably predictable patterns, driven as it is by 
the growth and aging of the keystone tree species. Early ecologists theorized that most 
forests proceeded through these successional stages until they reached the final, or climax 
stage where they remained more or less in equilibrium. Much of our popular vision of 
forests is based on this early theory, and many therefore conclude that if we leave a forest 
alone long enough, it will settle into a relatively stable condition, often called “old growth” 
or “ancient forests.” To avoid debates over “how old is old?” and “aren’t there large, old 
trees in other structures?” we have called this condition a “complex” structure, after Oliver 
et al. (1997). 




relative number of species using each structure 


Changes in stand structure following growth (dashed line) and disturbances (red line). 
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More important, however, is the fact that most modem ecologists have abandoned the 
idea that “climax forest” represents a state of equilibrium (Botkin 1990). Instead, it has 
been shown that the most common forest condition is for portions of a forested region to 
be affected by a major disturbance event, such as a windstorm or a fire, which can either 
bum on the ground and kill young trees or burn in the tree canopy killing the large trees. 
Rather than reaching a common “old growdi” stage across large areas, it is now generally 
agreed that forests — ^before they w^e affected by human-driven forces — had a mixture of 
different stmctural conditions across the landscape. These forests’ diversity kept isolated 
disturbances from becoming wide-scale disastere. It also provided a variety of forest envi- 
ronments to which different groups of soil organisms, plants, animals, and people became 
adapted. Thus, the diversity of forest conditions across large areas becomes a major con- 
tributor to the biological diversity of a region, and to its ability to provide the different 
habitats needed by the full range of species. 

Management and Nomnanagement 

Modem forest management changes forests significantly through tree planting, tim- 
ber harvest and other silvicultural manipulation, road building, fragmentation, and fire 
management. Management aimed at timber production has cleared forest areas through 
clearcutting (creating open structures), planted trees (hastening succession), maintained 



Clearcuts create open structures and rapid reforestation, but they can introduce 
hragmentation and haim aesthetics. 
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iow-stress tree growth conditions throu^ 
thinning (avoiding some problems with 
overly dense stractures), and harvested trees 
as they reached economic maturity to re- 
start the cycle (usually avoiding both the 
complex and savanna structures). Such man- 
agement may produce excellent results in 
terms of timber productivit}', but it can cre- 
ate large areas that lack structural and bio- 
logical diversity. 

Forest management that avoids human 
manipulation to the extent possible — such 
as setting aside parks and other reserves — 
may retain savanna, understory, and com- 
plex structures, at least for a while. If the 
protection includes the elimination of 
American Indian fire practices (as it virtu- 
ally always does) and suppression of wild- 
fires (as has been common in many areas), 
the long-term result is likely to be a forest 
that no longer has structural diversity. In 
forests where fire was the dominant distur- 
bance factor, its removal or suppression al- 
lows areas to grow thick with small trees 
and brush, changing species composition, and replacing savanna, open, and understoiy 
structures with dense structures. Species that depend on open conditions or fire distur- 
bances may be replaced by species adapted to surviving in the shaded conditions of the 
dense stands, and total diversity will drop since dense forests have the fewest species in 
most cases. Satellite images of some of America’s most remote wilderness areas now 
show unusually large areas of uniform forest structural conditions. The associated risk is 
that a forest formerly disturbed in relatively small patches will become uniformly dis- 
turbed over relatively large areas. Species that, in the past, survived disturbances by mov- 
ing from patch to patch to find suitable habitat may not be able to move the greater 
distances required by a widespread disturbance. 

Forest protection is, of course, forest management. On the other hand, so is forest 
nonmanagement, where noncommercial forests — ^recovering from earlier timber harvest 
or agricultural use — are left totally alone. The results, however, are much the same. Non- 
management may also create large areas of dense structure. Without natural fire as a 
periodic disturbance, and with owners who lack an economic incentive to carry out silvi- 
cultural treatments like thinning or prescribed fire, these areas can become dominated by 
dense structures and lack the diversity that could help shield them from future large-area 
problems. 

Another important aspect of forest management is the regulation of wildlife popula- 
tions. Where some wildlife species have been iiAroduced intentionally for sport odiers 



Fire suppression and nonmanagement lead 
to heavy fuel loads and high fire risk. 
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have been eradicated to prevent damage. WIdlife management means, for the most part, 
m a n a gin g population levels. In the U.S., wildlife management is (nimarily done by state 
wildlife agencies that regulate hunting and fishing seasons and bag limits to assure a 
sustainable wildlife resource. Focusing on a few main species prized by hunters — deer 
and turkeys, for example — may be very important from the viewpoint of the wildlife 
agency whose suppcnt comes largely from those recreational users. From a forest health 
viewpoint, however, too many deer may be a major problem. Settling this conflict will 
call for broad cooperation and compromise between the different agencies and groups 
involved. 

To make matters more complex, the fact is that forest management methods affect 
wildlife just as much as wildlife management affects forests. Poorly constructed forest 
roads or ill-designed timber sales can lead to major landslides or erosion that damages the 
spawning beds of valuable fish species. Removing tree cover from stream banks elimi- 
nates the shading that helped keep water temperatures down, and the warmer water may 
become inhospitable to prized species. Clearcutting large areas of mature forest has been 
shown to cause a short-term release of nutrients while the site is undergoing the rapid 
post-harvest decomposition of organic matter due to both the slash on the ground and the 
additional warmth and moisture in the soil; then there can be a period of several years 
when the young fast-growing trees effectively capture most of the available nutrients, 
leaving fewer to “leak” into the streams. These rapid nutrient “fluxes” (high and low 
levels in the stream) may affect fish peculations, particularly if the rapid regrowth period 
extends for several years on sites that are marginal or deficient in key nutrients, causing 
stream nutrient levels to fall below the thresholds required by a healthy aquatic system. 
Again, forest managers and wildlife biologists need to understand these complex interac- 
tions and work together to prevent unwanted impacts. 

Looks are Deceiving 

The evaluation of existing structural stages is one important way to judge the health 
of a forest system, and the role of people in creating that condition. If a forest region lacks 
one or more of the structures it historically contained, or a single structure is overly domi- 
nant, it may have lost a great deal of its divCTsity. If this lack of diversity proceeds to the 
point where some species are suppressed or eliminated because of a lack of suitable habi- 
tat, the forest has clearly failed to sustain its complexity and is, by the definition given 
previously, in an unhealthy condition. 

Proving that a given forest region is in an unhealthy condition can be difficult, how- 
ever. The forest may look green and lush, with trees appearing to be in the prime of health. 
That such an area is greatly oversimplified in terms of diversity and structure may seem a 
minor problem at the moment. If these areas go through a period of stress, however, and 
suffer major dieback over large areas, the forest health problem becomes plain for all to 
see. The problem is not simply one of green trees being healthy and brown trees being 
sick. The harder challenge for ecologists and managers is to demonstrate that a problem 
exists before that dieback occurs, and then find publicly acceptable ways to alter the 
forest so that the problem is avoided. This is a lot harder than it sounds, and reasonable 
people can differ greatly on what a certain condition means, and what steps might be 
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taken to reduce the risks involved. People who look at today’s very visible problems in the 


while those who trumpet the recovery of hardwood forests in the East should consider the 
problems these dense forests may face in the future. As difficult as it is to assess the 
potential hiture of a particular place, it is likely to be better to take small steps to steer 
gently toward a desired future condition than to wait until it is so late tiiat major damage 
is caused, or major actions (often more subject to overcorrection) are launched. 


Hurricane Andrew destroyed this pine forest in Tamiainl State Park near Miami. 
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Sroai Trends Affecting Forest HeaMh 

Reviewing the reports of forest conditions across the United States, in context of what 
we understand today about forest ec»systeEns, l^is to the conclusion dial there are six 
broad trends tied to how people are influencing forests that may significantly affect forest 
health and sustainability. They are: 


Fire—The regular cycling of organic 
material by &e has been disrupted over large 
areas, resulting in massive accumulations 
of flammable organic material. These will 
inevitably bum if not treated, often so hot 
that the lire will damage soils and perma- 
nently alter the capability of the land io sup- 
port plants and animals. Rainfall and snow- 
melt on damaged soils can cause additional 
soil deterioration through erosion. 

Simplification — Where the divereity of 
species, as well as the variety of interacting 
ages and stages, has been reduced across a 
landscape, the system loses some of its abil- 
ity to respond to a disturbance. Where large 
areas are simplified into a few species, a 
few ages, or a few structural stages, one dis- 
turbance can uniformly affect such a laige 
area that it can quickly cause a widespread 
problem. 

Fragmentation-^Laige forest ecosys- 
tems arc being brolren up into smaller and 
smaller pieces — 150 million acres of pri- 
vate forest wiU be in tracts of less than 100 
acres each by the year 2010 if present trends 
continue. This affects the biodiversity of the 
forest by discriminating against species that 
need large are^ of undivided habitat or less 
human effects. Small intermixed ownerships 
also reduce the options people have for man- 
aging forests (reducing the feasibility of 



Rabfelt Creek fire, Boise Natiosal 
1994. 



Bouglas-ftr with tussock moth defoliation, 
Boise National Forest 



Homes and roads break up forest 
contmulty. 
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treatments such as prescribed fire and tim- 
ber harvest, for example). 


Exotics — Many exotic organisms are 
being added to native ecosystems as people 
and their materials move rapidly around the 
planet. Some of these result in major spe- 
cies change or loss, as they dominate a sys- 
tem in the absence of natural controls (e.g., 
chestnut blight, cheat grass, and kudzu), 
while others may become accepted as a 
functional part of new ecosystem dynamics 
(earthworms, urban trees). Some exotics 
were intentionally introduced for notable 
purposes, but with unforseen results. Kudzu, 
for example, was originally introduced to 
control soil erosion, but grows so aggres- 
sively that it can virtually smother a forest. 
Its control is now a major challenge for 
many southern landowners. 



Kudzu covers trees near Norris, TN. 


Emissions — Modern societies emit 
large quantities of chemically and biologi- 
cally active materials — carbon dioxide, sul- 
phur compounds, nitrate and ammonium, 
and heavy metals, for example — that are 
then deposited into forest environments. 
Scientific agreement on exactly how these 
compounds are affecting forests is far from 
complete; that there are some effects, how- 
ever, seems certain. Measurements by the 
National Atmospheric Deposition Program 
(right) show that some eastern forests re- 
ceive 15-20 times more niti'ogen deposition 
each year than some western areas. 



Airborne nitrogen deposition 
measorements, 1996. 
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Animals — Very high populations of 
large forest-browsing animals such as deer 
and elk are changing the species mix and 
regeneration patterns of forest ecosystems. 
Where browsing is heavy enough to alter or 
eliminate forest floor vegetation* a variety 
of plants, ground-dwelling animals, and soil 
organisms are affected. In the Allegheny 
National Forest (right), deer have eliminated 
edible browse as high as they can reach, and i 
forest biodiversity and regeneration are ad- 
versely affected as a result. Heavy brows- 
ing by elk and deer are also cited as a major 
problem in aspen regeneration in the Rocky 
Mountains, 



Heavy deer browsing, Allegheny National 
Forest 


In identifying these trends one should resist the temptation to think they occur sepa- 
rately in neat compartments. Where one trend is underway, another is likely at work. That 
interplay-combined with other forces that impact forest health— further complicates our 
discussion. 
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Fire and Forest Health 

Actually every forest type has experienced fire at some point, and mwy Q'pes evolved 
with fire as the major disturbance factor, affecting the forest’s successional patterns and 
shaping its species composition (Agee 1993). Because of fire’s importance in determining 
structural padems in forests, and because people have so strongly alteied the way fire 
operates in the forest, it merits a separate discussion as a major component of modem 
forest management. 

The impacts of fire on the forest are very complex. Although there is much scientific 
literature about the effects of fire, and virtually everyone has an opinion as to what fire 
does in the forest, every fire is a unique event. Unlike some of the other natural forest 
disturbances — ^windstorms and flooding, for exan^Ie — the behavior and ultimate effects 
of a particular fire are strongly influenced by the condition of the forest at the time of the 
fire. While a forest’s condition may mean a different response to a windstorm, for ex- 
ample, the forest does not shape the windstorm itself. The forest’s condition, however, 
dramatically shapes the fire. Thus, the manner in which a forest has been managed may 
largely determine the intensity and ultimate damage caused by a particular fire. 

Fire is also an event that can be human-caused, in contrast to windsbums or (most) 
floods. People have used fire since precivUization to shape their environment, and the 
intentional use of fire has been a significant addition to the lightning-caused blazes that 
affected earlier forest development. Human fir^ also create different impacts and land- 
scape patterns. Evidence suggests that Indians burned aspen groves early in the s|»ing and 
late in the fall, for example, because that is when the leaves are off the trees and the 
ground fuels are dry. This created a very differ^t impact than today’s lightning-caused 
summer wildfires, which seldom bum far into the lush green aspen groves (Kay 1997). 

A major change in fire conditions occurred with the advent of European settlement in 
the United States (Pyne 1982). Prior to that, American Indians used fire as their most 
powerful land management tool. Although popular myth often portrays the Indians as a 
limited population of nomadic people that did little to affect the environment around 
them, modem scholars are increasingly finding evidence of major populations that had 
extensive impact on the land. In addition to clearing land for agriculture, fire was used to 
favor plants desired for grazing or food; to retiree wildfire hazards around villages; to 
control dense vegetation, thereby eliminafing cover for potential enemies; and to harass 
enemies during conflicts. Once ignited, a fire could bum for weeks or months under some 
conditions, because there were no efforts to suppress it. 

With the arrival of European settlers and their wooden homes, fences, and towns, fire 
became a major threat and unwanted fires were extinguished wherever possible. In many 
areas, clearing or plowing land for agriculture fiagmented the grass, brash, or forest areas 
that were previously free to bum when ignited. Livestock grazing removed many of the 
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Prescribed fire can mimic Mstoric fires where fuels are similar. 


fine fuels (grass and herbs) that previously carried ground fires from place to place. Farm- 
ers, cowhands, and loggers — who saw in fire a force that destroyed resources they wished 
to use themselves — were quick to suppress any small fire they could control. As the fed- 
eral government began to take more of a role in western land management around the 
beginning of the 20th Century, fire control was one of its primary missions. 

Thus, in a matter of decades — an eye-blink of ecological time — many forests went 
from a regular fire regime to a nonfire regime. The ecological impacts were significant, 
and many are still not well documented by scientists. Some facts are generally agreed 
upon, however. Forests where regular ground fires kept brush and young trees in check 
began to change once fire was eliminated. Forests of massive, widely spaced oaks in the 
East, and pines in the South and West — the savanna structures — began to be filled in with 
species that could thrive in the shady conditions. As these newcomers grew larger and 
more competitive, the older trees often failed to survive. Forest diversity diminished as 
savannas gave way to dense forests. 

Open structures such as meadows and recovering burned areas diminished, as trees 
began to fill in the open spaces in the landscape. In some areas, the “edge” between forest 
and grassland began to shrink, as forests filled in the former open sites. Obviously, these 
changes affected wildlife habitat, as well as the cycling of rain, snow, groundwater, and 
nutrients. 

Several studies of the current situation suggest that the forest types and structures that 
were most dependent on periodic fire (such as ponderosa pine savannas) are among the 
most heavily impacted by fire suppression. In addition, many of these types occupy low- 
lying landscape positions that were the most heavily impacted by land clearing, grazing, 
and timber harvest after settlement began (USDA 1996). A study in Colorado identified 
ponderosa pine, mixed conifer, and aspen forest types as those whose recent fire history is 
farthest away from the historical range identified by ecologists (Sampson et al. in press). 
The higher elevation forests in that study (lodgepole pine, spruce) were affected as well, 
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but they were much closer to their past histoty. On the basis that these studies might be 
indicative of the wider region, the map (below) shows the general forest types in terms of 
the wild&e hazards that they face. This suggests that the more separated a system be- 
comes from its historical fire regime, the greater the possibility of increased wildfire 
intensity and severity, which can translate into additional damage to the soil, as well as 
the forest biota. 

In a frustrating paradox, our increasing human effectiveness at fire suppression itself 
has led to more devastating wildfires, because not only did forests change with the sup- 
pression of fire, but fire behavior itself changed as well (Covington and Moore 1994). 
Success in keeping fires out assured, in many situations, that the amount of available fuels 
increased. These fuels then feed the next, inevitable fire making it bum with additional 
heat and intensity. In forests where large trees historically survived the frequent, low- 
mtensity ground fires, the modem fires bum at much higher temperatures, killing most or 
all of the trees, and affecting far larger areas. In the West, where large areas of wild lands 
and dry summer conditions lend themselves to significant wildfire events, the changes in 
vegetation support fires that modem technology is helpless to control. The average annual 
wildfire acreage in the 1 1 western states has increased significantly in recent decades, in 
spite of continued advances in sophisticated firefighting technology. Wildfire dynamics 
have changed, and the most likely reason is the changed vegetative condition of the for- 
ests, particularly the increase of dense forest stractures caused by a combination of fire 
suppression and nonmanagement (Sampson 1997). 



Western States 
Fire Hazard 

Low 

Medium 

High 


Virtually all western forests bum at some time. The degree of hazard reflects the risk of 
unusually hot fires that will damage soils or watersheds severely. 
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LetliaS ciX)W3i Sires, once rare In ponderosa pine forests, are now common. Boise National 
Forest 


These wildfires come at enormous public expense. The Forest Service reported al- 
most $1 billion in fire fighting outlays in 1994. The toll rises into billions of dollars for 
that one year alone when the costs incurred by other federal, state, and local agencies, as 
well as the resource damage suffered on public and private lands, are added, 

The public attention spurred by the costs and losses involved in the recent wildfires 
has focused new federal studies and policies on the need to change forest management in 
light of the wildfire problem. The basic question for many land managers is “what should 
be done to alter forest vegetation so that future fires will be less intense and destructive?” 
A recent policy study by the federal government says that the best approach is to use fire 
to fight fire through a major increase in 
managed fires (usually called prescribed, 
since they are allowed to bum as long as 
the weather and fuel conditions remain 
within “prescribed” limits) that reduce the 
fuels and lower the damage potential for 
future wildfires (USDI/USDA 1996). 

But it may be easier to adopt such a 
policy statement than to apply it on the land. 

A century or more of fire suppression has 
allowed conditions to change so dramati- 
caily, over such large areas, that simply re- Protecting rural homes from wildfire is 
introducing fire into the current situation is costly and dangerous for firefighters. Boise 
to invite disaster. Before fire can be safely National For^t 
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used in many places, excessive fuels must be removed so that &e fire wiU bum at lower 
heat and intensity, and widi less destructive in:^>act In many places, that rn^^nsi a signifi- 
cant investmwit and effort to restore conditions that are less subject to the VinH of intense 
wildfires that do more harm dian good 

Public fcnest managers, hit with die double whammy of an enmnous amoiint of land 
to manage and cutbacks in state and federal budgets, face a daiinring challenge. In addi- 
tion, they face groups of skeptics who consider forest health treatment a thin veil for 
simply increasing old-style timber harvests to satisfy economic interests. For private land 
managers, the risks and costs involved with managing fire safely in an environment sprinkled 
with houses and otho* ownerships, as well as the regulations designed to reduce amnlri* 
pollution, combine to make fire a problematic management tool. In the southern states, 
where prescribed fire has long been a staple of forest management practice, growing pecu- 
lations and opposition to smoke pollution have led to public controversy. 

In many areas, the fragmentation of private forest lahd into small tracts and homesites 
has created a complex intermix of ex-urban growth and wildland that makes fire too risky 
for most owners to tolerate, let alone use on purpose as a management tool. In these areas, 
returning the ecological effects of fire to the forest is a problem that^ to date, has not 
yielded a satisfactory answer. Such processes as nutrient and carbon recycling, or the heat 
pulse that helps some plants germinate, are not easy to replicate. If these ecological pro- 
cesses prove, over time, to be critical to the forest's future, managers and researchers are 
challenged to find substitute methods of producing them. 

There are other technical problems as well. After a forest has missed several fire 
cycles, the changes in vegetation may make it enormously difficult to reintroduce fire 
safely. In the ponderosa pine forests of the West, large pine trees that have survived Hnyeng 
of fires prior to the last wildfire (which usually h^»pencd in the late 19th or early 20tb 
Century), arc. now extremely vulnerable to fire. Large piles of dead needles and baric 
flakes have built up around their bases, and small toots have grown into the litter on the 
forest floor in search of water and nutrients. Where that has happened, even a well-con- 
trolled fire can do lethal damage. Since a fire-danoaged tree may take months or years 
following the fire to die, it is difficult to know when a prescribed fire is doing its intended 
job or is killing the trees that the manager is trying to save. Similar challenges exist for 
people wishing to reintroduce fire safely in ferosts containing giant sequoia, or other 
species that were fire-tolerant under the histoncal fuel and fire conditions. 

In short, the reintroduction of fire as a regular disturbance in forests creates enormous 
challenges for land managers. Research is underway, but may take years to pixxiuce defi- 
nite results. Forests that have been without fire for decades are seriously altered awtt in 
terms of our forest health defimtion — unhealthy. TTicir present condition also that 
they are unstable and at high risk of experiencing major damage in the next few years. The 
fact that the forests took decades to develop this unstable condition does not su gg est riiat 
they can remain unstable for an equally long time, and to delay treatment is to invite 
damage. Restoring healthy conditions normally requires either restoring fire as a regular 
process or carrying out other silvicultural operations such as thinning and timber harvest 
in ways that mimic fire’s effects. Neither is easy, and forest scientists and managers are 
challenged to find ways that are acceptable under 21st Century land use and environmoi- 
tal conditions — and which today’s citizens will support 
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General Forest Health Considerations 
For Different Ownerships 


Forest Industry 

The forest products industry (defined as companies that own both forest land and 
industrial facilities to proems wood or paper products) owns about 10 percent (71 million 
acres) of the Nation’s forests, most of which (70 million acres) are classified as timber- 
lands. 

Industrial ownerships are generally managed in large blocks for the purpose of pro- 
ducing wood for products ranging from paper to housing materials. As long as favorable 
economic and regulatory conditions exist, these owners are motivated to maintain their 
forests in good growing condition. Large industrial owners have the capacity and funding 
to incorporate the latest in scientific findings and technology (which small owners often 
lack) and the freedom of action to test new and innovative ideas (which public managers 
almost always lack). They tend to resist pressure to fragment their lands into smaller 
ownerships. 


All Forest Timberland 

15%n 



Ownsi^hlp category 










Ownership of United States forest and timber land. The U.S. has about 738 million acres of 
for^t land. About 490 million acres are suited and available for growing timber crops. 
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Forest HeaWi in the United Slates 


Through their major U.S. trade association — the American Forest and Paper Associa- 
tion (AF&PA) — the industry has created the Sustainable Forestry Initiative (SFI), which 
requires all associatirm members to follow a set of principles and guidelines designed to 
achieve sustainable forestry. The goal is to improve the management of industry-owned 
land to achieve sustainable conditions recognizing the value of clean air and water, pro- 
ductive soils, diverse fish and wildlife habitat, and pleasing aesthetic conditions. Progress 
in implementing the SFI, which has been in operation since 1995. is the topic of an annual 
report to the public that invites public scrutiny of the industry’s practices. 

From a forest health standpoint, industrial forests are generally maintained in young 
to mid-aged stand structures. Industrial forests based on plantation management lack the 
species diversity and habitats associated with older, more complex forest structures, but 
this is olfset in some areas by increasing protection of streamside management zones that 
break up plantations and allow development of older, more complex areas that provide 
habitat diversity. Since young forests are less likely to experience some of the stress- 
related disturbances like insect epidemics, and since their owners tend to manage inten- 
sively to avoid damaging epidemics or disturbances, these forests are often found in ex- 
cellent condition. Indushy’s forests are clearly at the mercy of economic forces, however. 
If a corporate takeover or other decision is followed by an “asset liquidation” that strips 
the merchantable timber, years of sustainable forest management can be quickly lost. 
Thus, from a forest health point of view, maintaining long-term ownership stability and 
commitment to sustainable forestry practices is a major benefit. 

Nonindustrial Private Forest (NIPF) Owners 

NIPF owners control about 48 percent (353 million acres) of the Nation’s forests, of 
which 288 million acres are classified as timberlands. 

Individuals and families own most of the nonindustrial private forest lands, although 
there are some large blocks held by family trusts, investment interests, American Indian 
tribes, and Alaskan Native Corporations. NIPF areas are more subject to fragmentation 
pressures than industry lands — trends show continuing declines in ihe mid-sized owner- 
ships, accompanied by increases in the number of owners. In general the large ownerships 
use professional advice in managing their forests and the smaller ownerships do not. As 
ownerships become smaller, less of the land is managed with the assistance of modem 
forestry expertise. Fragmentation also means that these forests are less likely to function 
as large-scale ecosystems, and forestry practices such as prescribed fire, thinning, or lim- 
ber harvest become difficult to plan and apply. Most of the eastern forests are in this 
ownership category. 

There is a tremendous diversity of forest stages and conditions on NIPF lands. Since 
they often occupy some of the gentler terrain and most productive soils in a region, they 
tend to be some of the most resilient and productive biological systems. Many owners live 
on or near their properties, allowing for close and personal involvement in forest care. 
Where family and personal ownership pride and economic opportunities exist, some of 
the Nation’s finest forest care takes place on such lands. 

Timber is harvested from almost all NIPF lands at some time, but often without l»n- 
efit of a plan or professional advice before, during, or after harvest. Annual property 
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Acres Owned 

Private forest ownership by size of ownership. Source: Birch 1995. 


taxes, complex income tax rules, and estate taxes exact a constant toU, pushing these 
forests toward smaller sizes, premature or ill-planned harvests, and conversion to other 
land uses. 

TTie result of these forces are portrayed in the disturbing trends in today’s NIPF own- 
ership patterns (Sampson and DeCoster 1997). The rapid rise of ownerships smaller than 
100 acres leads to the conclusion that, by 2010, over 150 million acres — 38 percent of the 
Nation's most productive forest lands — could be held in ownerships less than 100 acres in 
size. Many of these owners are older and retired, suggesting a continued high turnover and 
fragmentation rate. When older owners die, the pressiue of estate taxes can force heirs to 
liquids timber or sell the land in order to pay taxes. Even where that isn't the case, the 
children have often moved far from the land and have little interest or ability in maintain- 
ing the forest management plans that have been in effect. Forests live longer than people, 
and generational change — which is seldom a problem on public or industrial lands — can 
have significant impacts on NIPF quality. 

Federal Ownerships 

The federal government controls about 34 percent (249 million acres) of the Nation’s 
forests, of which 97 million acres is classified as timberlands while over 152 million acres 
are legally set aside for other uses such as wilderness or parks, or do not produce enough 
timber to warrant commercial management 

Federal forest lands were acquired to protect large blocks of resources for public 
benefits r angin g from recreation to watershed protection; wildlife habitat to wood supply. 
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Forest Health in the United States 


Forest managers have done that for the most part in a context of increasing tension be- 
tween local and national interests, and between economic and environmental users. 

These lands provide large natural areas protected by federal authority, which resists 
the economic and development pressures that fragment and convert private forests to small 
chunks or other uses. A complex and often conflicting web of laws, combined with cuts in 
budget and staff, has taken its toll on the management of these forests. Conflicts over 
these lands and their use have become more complicated, and there has been a growing 
public attitude that these lands should be left to nature and not managed or affected by 
human activity. 

Public management of large areas facilitates big solutions to big problems where 
people can agree; it also affords an opportunity for profound gridlock when people don’t 
agree. The nature of big solutions is that they are hard and often slow to implement, 
meaning situations can develop into a big-mistakes-foUowed-by-big-correction scenarios 
common in large centralized systems. It is easy for national political debates (often framed 
in polar arguments) to lead toward one-size-fits-all policies or programs that may have 
little to do with local conditions. 

The bulk of the revenues from limber sales, grazing, and mineral leasing go into 
federal accounts rather than into local land management. A share goes to local govern- 
ment to support roads and schools, while the local economy also profits from the jobs and 
economic activity created by federal activities. Land management budgets for the federal 
agencies are developed within the federal budget and appropriations process. Because 
bringing money into local communities and the federal coffers is always a more attractive 
political priority than spending appropriated funds. Congress has been more likely to 
favor practices that produce revenues than in authorizing budgets to cany out forest main- 
tenance. 



Insect epidemics are a problem in large areas of uniform forest conditions and structures. 
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llje TOntrovCTsies over federal forest management, most of which are not directly due 
to forest health concems but which nonetheless affect forest conditions, are leading to- 
ward new rq>proaches. Ecosystem management, with its emphasis on site conditions and 
ad^tive management, has become accepted federal land management policy, but is in- 
creasingly shown to be intx^nsistont with single-dimension federal policy decisions or the 
rel^vetyinjflexible forest plans developed under 1 970s-era policies. Policy gridlock driven 
by polar constituencies has become frustrating to most of the participants, driving interest 
in seeking new ways to resolve difficult issues. 

Included in the new approaches are community-based “collaborative” groups that 
foots on a particular piece of public forest, and bring together as many interests as pos- 
sible to work out agreement on what kinds of action would be in toe interests of the entire 
community — people and forests combined. While those approaches are new, and not yet 
fully supported by federal legislation, toe q>pea] for decentralizing decisions and creating 
a better connection between local conditions and federal policies seems strong. Another 
ai^rt^h, still to be tested, would involve state forestry agencies in the role of “manage- 
ment agent” for the federal government, particularly in areas where federal, state, and 
private lands are inteimingled with ex-urban growth, creating a complex intermix that is, 
in many cases, the most dangerous and difficult wildfire situation faced by forest manag- 
ers today. 

OUier Public Ownerships 

States and local governments control about nine percent (6S million acres) of the 
Nation’s forests, of which around 3S million acres are classified as timberland and around 
30 million acres are in parks and other reserves. 

State and loc^ governments can respond more directly to local concems than federal 
managers, but many of the problems such as inadequate staffing and restricted budgets are 
similar to those on federal lands. State forests in western states are often found in isolated 
secdons that were granted at statehood, and these are sometimes hard to manage because 
of toeir intermixture with other ownerships. Public forests protect large areas from the tax 
ai^ development pressures that might otherwise fr^ment them. In some areas of toe 
upper Midwest and Northeast, state forests may be more important in maintaining laige 
forest areas than either toe federal government or private industry. 

There is strong staff capability at the state and local level to apply professional exper- 
tise to toeir land management, and this may often affect large areas. The land can be held 
long-term saad managed for noneconomic outcomes and public uses. Big solutions to big 
problems are possible (if people can agree on both toe problems and the solutions), ^d 
there is access to tax dollars for maintenance of public resources. 

Although state and local decisions may sdll be politicized, they are in closer context 
with local coriditions than are many federal decisions. In many states, toe manner in 
which toe ^te forests are handled is est^lished by the state’s constihition, or in fairly 
rigid state law. TIhis, one state may have to manage toeir forests for maximum return to 
toe state’s educational budget, while another may be dedicated to keeping large areas of 
forests “forever wild,” and allowing no harvest of any kind. 
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Statement of Janice McDougle, Associate Deputy Chief, State and Private 

Forestry, United States Department of Agriculture, Forest Service 

MADAM CHAIRMAN AND MEMBERS OF THE SUBCOMMITTEE: 

I am Janice McDougle, Associate Deputy Chief for State and Private Eorestry re- 
sponsible for forest health, fire and aviation, and cooperative forestry programs. 
Thank you for the opportunity to join you to discuss forest health and to hear the 
General Accounting Office’s (GAO) preliminary observations concerning forest 
health and fuels. 

It is our understanding that the GAO report will focus on the health of the na- 
tion’s forests as it relates to fuel conditions and risk of damage from catastrophic 
wildland fire. The Forest Service is looking forward to working with GAO to identify 
ways to continually improve forest health conditions. 

Wildland Conditions — What is the Nature of the Problem? 

We estimate that approximately 39 million acres of National Forest System lands, 
primarily in the inland West and the Atlantic coastal states, are at high risk from 
damaging, high-intensity, wildland fire. Many of these stands are dense and over- 
crowded with high mortality rates due to bark beetle or other insect outbreaks. For 
instance, in eastern Oregon and Washington, forest inventories show that mortality 
has been above average over the past decade on all forest ownerships. 

It is important that the public understands that fire is part of a natural, ecologi- 
cal cycle and, over a long enough period, all forests will eventually burn. The exclu- 
sion of wildland fire for the last 100 years has had a profound influence on the com- 
position and structure of natural fuel conditions, and the function of those eco- 
systems where frequent and low-intensity fires historically occurred. These condi- 
tions are contributing to the growing severity of the fire situation throughout the 
country. Unless we address these changed conditions, the fire severity situation will 
continue to grow, threatening the health of watersheds and larger ecosystems. 

In addition to changes in natural hazardous fuels, demographic changes of people 
moving from urban areas to rural areas have resulted in an increasingly complex 
mix of people, infrastructure and forests, which is known as the wildland urban 
interface. Throughout the United States it is more and more common to see homes 
and other types of structures being built in wildland environments. Because of their 
location, these structures are extremely vulnerable to fire should a wildland fire 
occur in the surrounding area. This trend is resulting in a volatile situation that 
must be addressed. 

Management Direction — What are We Doing? 

This is as much a forest health concern as a fuels condition. We are addressing 
this problem at the most fundamental level. We have embarked on an aggressive 
program to use fire in a more natural ecological role to reduce hazardous fuels and 
to help protect forest ecosystems from the ravages of high-intensity fires and epi- 
demic insect attacks. Other tools we are using to improve ecosystem conditions in- 
clude timber sales, thinning, and other fuel reduction methods, including mechan- 
ical treatments. However, we will not treat, nor is it practical to treat, all of the 
affected acreage. Therefore, we are prioritizing the areas to be treated first, to ad- 
dress those areas of greatest risk and potential for damage such as, wildland urban 
interface areas, critical watersheds, and sensitive wildlife habitats. This strategy 
will focus available funds and capabilities where they will have the most effect. We 
are creating a management environment that encourages the treatment of those pri- 
ority areas through budget allocation and direction to local managers. 

To help better understand the nature of the issues, we are currently imple- 
menting the Joint Fire Science Plan as provided in the Conference Committee re- 
port for the 1998 Interior Appropriations Act. The four principal purposes of the 
plan are to complete a national program for: 

• Fuels Inventory and Mapping 

• Evaluation of Fuels Treatment 

• Scheduling of Treatments 

• Monitoring and Evaluation 

Projects have already been identified and grants and contracts issued to help us 
better manage the hazardous fuel reduction program. 

We appreciate Congressional support for expanding our fuels treatment program. 
During FY 1998, the Forest Service will have treated more than 1.2 million acres. 
By 2005, we plan to treat at least 3.0 million acres annually. Treatments will con- 
tinue to focus on high hazard areas and those which pose significant risk to highly 
valued resources, public and firefighter safety and wildland urban interface areas. 
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This program expansion has received Congressional support hoth in terms of in- 
creased appropriations and a budget structure that moved hazardous fuel reduction 
activities from Preparedness and Fire Use to Fire Operations. This allows flexibility 
in funding hazardous fuel activities to address more effectively the health of NFS 
lands without detracting from the capability to prevent forest fires and take prompt 
action on supressing wildfires. The Federal Fire Policy, also, has given both the For- 
est Service and the Department of the Interior greater flexibility to manage 
wildland fire to benefit resources, particularly using prescribed fire. 

Management Needs — Challenges 

As the hazard fuels reduction program expands, we are facing many challenges 
that may reduce our ability to use cost effective prescribed fire. Examples of these 
challenges include public acceptance and understanding of prescribed fire practices, 
smoke management issues, and concerns for homes and structures in the wildland 
urban interface. Also, costs to treat the highest priority areas, such as highly valued 
resource areas and wildland urban interface zones, will be higher than current na- 
tional fuel treatment costs per acre. This is because some of these areas will require 
multiple treatments, such as combinations of mechanical treatments and fire to be 
safely and effectively executed. Other internal challenges to accomplishment of haz- 
ard fuel reduction goals include maintenance and development of skills, training, 
personnel and contracting authorities to support adequately the program. 

Summary 

Clearly, the challenges we face in improving forest health and reducing fire risk 
are great. By restoring fire to its natural role in ecosystems, we can improve the 
health of our nation’s forests while, at the same time, reducing their susceptibility 
to catastrophic fire. Through improved collaboration among cooperating Federal 
agencies and State and local entities we can maximize the effectiveness and effi- 
ciency of our fuels treatment and fire fighting efforts insuring that resources are 
better utilized. 

We cannot lose sight of the fact that the current situation developed over many 
decades. Any solution requires significant time and commitment. The Chief is 
changing accountability within the agency to assure that the performance measures 
of District Rangers and Forest Supervisors are directly related to the conditions of 
the forests they manage. We are working to assure that there is a comprehensive 
inventory of conditions and strategic “plan of attack,” and we are working to insure 
that all stakeholders are partners in our efforts. We believe that we have the ability 
and capability to move towards improved forest health and reduced fire risk in crit- 
ical areas of concern to the public. 

Thank you. Madam Chairman, and I welcome any questions the Subcommittee 
may have. 
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Differences in East and West Forests 

Many of the major trends identified earlier affect forest health in every region of the 
U.S., but their relative importance is significantly different. Dominant forest types, envi- 
ronmental conditions, patterns of human population^ and forest ownerships are very dif- 
ferent between forests in the East and forests in the West. The varied relationships be- 
tween people and forests affect how and why forests are owned, the capabilities and ex- 
pertise applied to forests, and the decision-making processes for responding to forest prob- 
lems. 

A comparison of the two regions reveals that: 

• The East and West are well matched in forest area (52 percent in the East; 48 percent 
in the West). 

• Concentrations of people are vastly different. About 78 percent of Americans live in 
the East, fairly well spread across the landscape. Of the 22 percent who live in the 
West, more than half live in California and the remainder are found mainly in a few 
large cities. 



Forest data is commonly presented by regions (AK ■■ Alaska; PNW - Pacific Northwest; 
PSW - Pacific Southwrat; INT - Intermountain; GP - Great Plains; NC - North Central; 
SC - South Central; NE - Northeast; SE - Southeast). 
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Forest Health in ^ Vnit&i States 


• There are 1 87 acres per 100 people in tte E^t; 623 acres of forests per 100 people in 
the West. 

" Federal ownerships dominate the West — more than 60 percent of all western forests 

axe federally owned. 

• Ihivate ownerships dominate the E^t — 69 percent of all eastern forests are in nonin- 
dustrial private (NIPF) ownership. 

• More than 80 percent of all federal lands in the U.S. are in the West; almost 
80 percent of all the industrial and odrer priv^ forests are in the E^t. 

• If we recognize that a rmijor value in public fwests is providing public recreation, 
there is almost a ten-fold disparity between East and West, with the West (excluding 
Alaska and Hawaii) having 265 acres of public forest per 100 people, while the East 
has 32 acres of public forest per 100 people. 

• Private timberland, on the other band, is twice as available in the East (136 acres per 
100 people, compared to 76 in the West; see Table A.2, p. 71). 

These profound differences make it difficult to develop over-arching national policies 
and programs aimed at forests and forest health. As Table 1 illustrates, a national discus- 
sion of just one of the major trends affecting forest health (e.g., fire) cannot be conducted 
without the debate taking on almost entirely a regional flavor. The fact that wildfire af- 
fects federal lands and budgets so importantly makes it a political issue for the federal 
government, but it will not be seen as very important by people whose interests lie mainly 
in die East. The ranking of the relative levels of importance are subjective, and may not 
reflect a particular local situation, but illustrate some of the differences involved. 


West East 

■ i'.-. 



F^ei^ owoerahip domina^ western for^, while in the ^st, nonmdiistrial private 
forests are the most common. 
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Table 1. Relative Level of Importance of Broad IVends Affecting Forest Health, By 
Region 



Region 

Low 


Level of importance 

High 


East 

West 

Simplification 

Emissions 

Fire 

Fragmentation 

Animals 

Animats 

Fragmentation 

Exotics 

Exotics 

Simplification 

Emissions 

Rre 


Eastern Forests 

Millions of private decisions, complex market forces, and more than 205 million 
people living among 384.5 million acres of forests combine to determine forest condi- 
tions in the East. Exotic plants, animals, and pests spread rapidly into native forests here. 

Forest air, water, and soil are impacted by emissions from population and industrial 
centem, with some eastern forests receiving up to 15-20 times more nitrogen than western 
forests. This has been the focus of a great deal of study as to the effects of “acid rain,” but 
research results on the effects of acid rain alone have generally failed to show it as a direct 
cause of tree death. The subject of airborne pollutants is a lot more complex than simply 
acid rain, and the effects of these chemical inputs to the forest have proven very difficult 
to document in most cases. Localized impacts have been demonstrated, but widespread 
regional or national effects have not. Ask a forest ecologist, however, whether or not a 
major change in a primary nutrient is likely to have an unbalancing effect on an ecosys- 
tem, and the response is that it will. 



Fall colors attract thousands of visitors to northeastern forests each year. 
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Forest Health in Zfce United States 


There is tremendous pressure toward fragmenting the eastern private forests into smaller 
tracts as people seek rural lifestyles. Large blocks of public land and industrial land are 
under pressure to serve recreation needs and nature-preserve priorities. Part of serving 
those needs is, of course, reducing visible signs of forest management. 

These forests constitute much of the Nation’s sustainable supply of wood for prod- 
ucts. Most of the lands available and capable of sustaining both wood supply and environ- 
mental functions are in the East — 80 percent of the forest industry lands and almost 80% 
of the nonindustrial private forest (NIPF) lands. Stated another way, of the 490 million 
acres classified as productive timberland (land capable of producing 20 cubic feet or more 
of wood per acre per year and not dedicated to other uses) in the United States, almost 361 
million acres (74 percent) are in the East (Table A.2, p. 71-73). 

Many eastern forest regions are dominated by mid-aged forest stands and structures — 
the result of shifts away fiom centuries-old patterns in logging, agriculture, and settle- 
ment. This may produce forests that look thrifty and healthy at the moment, but which 
lack the diversity of stand structures needed to support historical biological diversity in 
the region. In particular, there is a lack of the savanna structures and the complex (often 
called “old-growth”) structures, replaced instead by widespread areas of dense structure. 

Species shifts are evident. Major species such as chestnut are gone, and oak is being 
replaced by shade-tolerant species such as maple. The result is a forest that is not, in many 
places, similar in composition or structure to the historical forests that developed on these 
sites. The present-day hardwood forests — regrown following cultivation in the early 20th 
Century or heavy logging in the late 19th Century — are relatively even-aged over fairly 
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A study by Sandra Brown and associates gives a good indication of the forest biomass 
densities across the eastern forests. 
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large areas. They are heavily intermixed with people, roads, and communities. Active 
forest management and activities such as logging have been limited as the forests were 
regrowing, but could become more common — ^and more controversial — if future market 
conditions favor more active logging. 

Forest health questions, which have been largely concerned with epidemic outbreaks 
of pests such as gypsy moth and bark beetles, seem certain to become more complex in 
the future. As dense forests grow older, and trees become larger, more crowded, and com- 
petitive, will we see stress-induced pest epidemics, large-area die-off, or wildfire prob- 
lems similar to those that are already evident in other regions? In many cases, we do not 
know. It is not a possibility that should be ruled out, however, because if it occurs in 
combination with public pressures opposing active management intervention, the result 
could be major — and potentially destructive — change over large areas inhabited by mil- 
lions of people. 

The challenge, as these forests become older and less stable, will be to introduce 
needed management without repeating the widespread forest removal that characterized 
the earher logging eras. Efforts such as the forest products industry’s Sustainable Forestry 
Initiative (SFI), and the forest certification programs currently being developed by organi- 
zations such as the Forest Stewardship Council, may help create the credibility and public 
support that will be required to address future forest health problems. 

Western Forests 

The dominance of government-owned forests in the West creates special conditions. 
The West has a little more than 58 million people, living primarily in a few concentrated 
areas — 56 percent in California alone. Most of the 363 million acres of western forests are 
held in large blocks of federal ownership, and most of the other forest areas — ^held pri- 
vately or by states — are also in large blocks. State forest practice acts are in place in many 
western states, providing regulatory controls on private forest management. The tenden- 
cies toward centralized regulatory control contributes to large areas with uniform condi- 
tions, Large expanses may be cut rt^idly, or have no cutting at all; they may be dominated 
by uniform stands of very old forests, or very young. Recent endangered species regula- 
tions requiring management of some areas devoted to the needs of one species are creat- 
ing additional uniformity. 

Fire suppression activities since settlement have reduced the diversity created by pre- 
settlement fire patterns. Structural diversity has been lost even in remote wilderness areas, 
as airborne fire fighting capability suppressed many of the smaller fires that would have 
created “patchiness” in the landscape, and the late fall and early spring bums ignited by 
Native Indians were eliminated. 

Available timberland is fairly rare in the West. Although the West contains half of the 
Nation’s total forests, it has only 27 percent (129 million acres) of the available timber- 
land. Two-thirds of those timberlands (80 million acres) are on public lands, making pub- 
lic land policy a major economic issue with western communities, and important in terms 
of the national timber economy, as welL 

Uniform management of large areas increases the risk that a major disturbance can 
rapidly cause widespread changes in the landscape. These disturbances include massive 
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General 
Forest Types 



Douglas-fir 

Hemlock-sitka spruce 

Ponderosa pine 

Western white pine 

Lodgepole pine 

Larch 

Fir-spruce 

Chaparral 

Pihon-juniper 

Hardwoods 

Aspen-birch 


W^tem forests occupy mountain ranges and wetter regions. Many of them exist at the edge 
of d^erts too dry or alpine regions too cold for trees to survive. 


die-offs from insects, diseases, and other agents, and wildfires that are far larger, more 
intense, and more environmentally destructive than those that historically disturbed the 
forests. 

Federal managers trying to respond to these conditions are tom by incompatible goals, 
differing interest group pressures, and conflicting federal legislation. Recent government 
downsizing has reduced budgets and staffing assigned to maintain public forests while 
costs of catastrophic events are rising. The U.S. Forest Service spent nearly $4 billion on 
forest fire control from 1985-1994, as large fires swept through fuel-heavy western for- 
ests. The visible results of that expenditure were around 18 million acres of buraed-over 
landscapes, many of which will take a century or more to return to their pre-fire condition. 

The total cost — ^fire fighting expenditures, lost lives, property and resource damage, 
and the energy and money devoted to political battles over what to do with fire-damaged 
tijnber — ^runs into uncounted billions of dollars. Measurable social and environmental 
benefits of the experience are few, while institutions and civil discourse suffer greatly 
from the political controversies stemming from such legislation as the 1995 “salvage 
rider” (see page 38). 

On balance, the current wildfire situation argues for a new approach to public land 
management, but the issues — fire ecology, risk assessment, prescribed fire and smoke, 
impacts of mechanical treatment — are both complex and, in today’s world, controversial. 
The need for increased public dialogue and agreement is clear, as is the need to reach 
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Year 

Nominal Dollars 
Outlays N/A for 1974-76, 95. 97 

Wildfire acres burned and fire suppression costs (U.S. Forest Service in 11 Western states, 
1940-1997). 


Source: USDA Forest 
Service Statistics 


agreement quickly as forests continue to face additional damages. In places like the Boise 
National Forest of Idaho, where around one-third of the ponderosa pine forest has been 
burned since 1989, time is quickly slipping away. 

Forest health conditions in other forest ownerships in the West are deeply affected by 
the over-arching federal ownerships. Forest traumas don’t stop at bounds lines, and 



A modest summer rain on wiidfire-damaged soils (see p. 63) resulted in a major debris- and 
mud-flow that damaged the North Fork of the Boise River in 1995. 






131 


38 


Forest Health in the United States 


insect and disease infestation, exotic species invasions, fires, and other problems tend to 
move freely from one ownership to another. Because federal lands are often in more 
remote, high-elevadon locations, the changes that occur in them may flow downhill to 
affect l^ds and waters below. Conversely, the people and animals from the populated 
areas may create unusual impacts or import exotic species into areas that would otherwise 
seldom be impacted. 

Private decision making and economics are also affected by the federal presence. 
Development pressures may be concentrated into very small private areas near public 
forests, and local or regional timber markets can be disrupted as federal timber goes on 
and off the market due to political decisions made in Washington. 


The 1995 Salvage Rider 

In 1994, wildfires burned 4 million 
acres, mostly on federal land in the West, 
and the Forest Service spent over 
$1 biilion for fire fighting. The smoke still 
hung in western valleys as the fight heated 
up over what to do with the fire-ldlied 
timber. At the time, the Forest Service 
estimated that there were some 18 biilion 
board feet of fire- and Insect-killed timber 
on the National Forests, of which 4-5 
billion board feet could be salvaged 
economically without damaging the 
environment. In general, the dead timber 
had to be hanrested within two or throe 
years, before it lost economic value to 
decay and insect damage. 

In Congress, legislation was Intro- 
duced to expedite timber salvage on 
federal lands by exempting salvage sales 
from administrative appeals, limiting the 
time available for judicial review, and 
easing environmental planning proce- 
dures. The legislation was attached as an 
amendment to a rescissions bill for the 
fiscal year 1995 budget, thus the name 
“salvage rider.“ President Bill Clinton 


vetoed the bill, citing opposition to several 
nonforest provisions, as well as criticizing 
the salvage rider. Congress and the 
President worked out compromises on the 
other issues, and the President signed the 
bill (P.L 104-19) on July 27, 1995. The 
salvage rider established the expedited 
program through December 31, 1996. 

Implementation of the bill was 
immediately sumounded by controversy. 
Environmental organizations labeled it 
‘logging without laws,’ a charge contested 
by the Administration, who directed the 
agencies to salvage the timber under 
existing environmental laws. As implemen- 
tation proceeded, the Forest Sen/ice found 
itself in court battling with both the forest 
products industry, who claimed the agency 
was not following the law effectively, and 
the environmental organizations, who 
claimed the law was being extended 
beyond its intent. 

One particular area of controversy had 
little or nothing to do with dead timber. One 
section of the rider ordered the release of 
green timber sales that had been halted 
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because of concerns for environmental 
issues. Those sales had been directed by 
section 31 8 of the 1 990 Appropriations Act. 
They had been prepared for sale, but 
withdrawn by the agencies because of 
environmental concerns. Many of them 
were “old growth” forests, increasingly 
prized as wildlife habitat and ecological 
reserves, and the environmental opposi- 
tion to their harvest was intense. 

For many in the forest conservation 
community, the salvage rider was a 
nonevent until the section 318 sales were 
added in the Senate version of the bill. For 
the most part, all of the salvage sales that 
could be done in the 18-month period 
were well into the process of environmen- 
tal assessment, and most of the decisions 
had been made. But the section 318 sales 
set off a storm of opposition that over- 
whelmed virtually any assessment of the 
salvage rider’s environmental impact. 

The General Accounting Office 
reviewed the salvage sales conducted 
under the rider, and its 1997 report noted 


that several of the salvage rider’s features, 
such as expedited reviews, seemed to 
have caused little impact in terms of either 
the amount of timber harvested or the 
harvest methods used. They also reviewed 
14 salvage sales that had been chal- 
lenged by environmental organizations on 
the grounds that they contained too many 
green trees to qualify as “salvage,” and 
found that the Forest Service had ad- 
equately documented its reasons for 
Including these sales under the salvage 
rider definitions. 

For all these studies and opinions, 
however, one fact remains clear. The 1995 
salvage rider poisoned relations between 
the Forest Service, the forest products 
industry, and the environmental commu- 
nity. Any future attempt to expedite forest 
health treatment on the National Forests, 
regardless of its scientific basis, will have 
to witfistand the challenge that it is not “just 
another salvage rider." 
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economic opportunity to do thinnin g, because the trees that need to be removed are 
the smaller, less valuable ones that do not pay for the woric involved. Unless the 
owners are willing to invest for long-term values in these stands, they may stay in this 
condition until fire, wind, or pests disturb them. 

• Reproduction and survival of new plants may be largely limited to shade-tolerant 
species in a dense forest Thus, as the larger, more dominant trees die for various 
reasons, they are replaced by the shade-tolerant species that have grown in under 
them. Such transitions move pine forests toward fir or hardwoods, coastal Douglas-fir 
toward hemlock, oak toward maple. Where these transitions reduce forest values that 
people feel are important, or set the forest up for new kinds of disturbances that 
people feel are damagin g, intentional management of the trees may be the only way 
the transition can be halted. 


Table 2. Western Forest Health Concerns 


forest Type 

Primary Region* 

Health Concerns 

Spnx« 

Alaska 

Large uniform areas of dense, mature stands with insect 
epidemics and major wildfire risk 

Douglas-fir (coastal) 

PNW (west side) 

Cortcems with retention of complex stands and excess 
fragmentation on low-elevation lands. Major wirtdstorms 
can create large areas of dead & down trees, followed by 
large, hot fires. Endangered species include northern 
spotted owl, several species of salmon and trout. 

Douglas-fir (inlarKi) 

PNW (inland); 
Inland West 

Invades ponderosa pine and western white pine sites 
when fires are suppressed. Dense, stressed stands 
encourage root rot and mistletoe, setting the stage for 
large, lethal crown fires. 

Pondemsa pine 

PNW (inland); 
Inland West 

Savanrm structures severely lacking; large areas of dense 
and understory stands exhibit stress, particularfy during 
droughts. WildfirBS burn as lethal crown fires instead of 
nonlethal ground fires due to ladder fuels that carry 
grourxf fires into treetops. 

Mb^ conifers 

PNW. PSW, 

Inland West 

Changes in fire regimes and historical high-grade logging 
have led to large areas of dense stands. Savanna and 
complex structures are lacking in many areas, and the 
amount and arrangement of dead fuels can lead to lethal 
crown fires that will foreclose their development for 
cenfories. 

Western white pine 

Inland West, PSW 

The exotic white pine bfister rust has nearly wiped out the 
spedes across its range. Resistant strains have been 
selected and planted, but there is worry about the narrow 
genetic base being used. (Blister rust also foreatens 
sugar pine and whitebark pine in these regions.) 
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Forest Health Concerns by 
Region and Forest Type 

There are many different forest types, but as noted earlier they generally differ be- 
tween East and West due to the differences in climate, elevation, and geology. Some of the 
major types, and some of the forest health concerns generally associated with them, are 
listed in Tables 2 and 3. This is not an exhaustive listing, nor is it meant to suggest that all 
of any forest type is characterized by the problems listed. This is followed by some brief 
regional discussions. The regional boundaries are established by the Forest Service, and 
the basic data and maps of general forest types come from Powell et al. (1993). As will be 
noted, some of the more extensive forest types, such as ponderosa pine in the West and 
oak in the East, extend across several regions. The Great Plains region was omitted from 
the regional roundup, which overlooks the ponderosa pine forests in South Dakota and 
Nebraska, as well as the riparian hardwoods that inhabit the region. 

The regional discussions are included to provide some idea as to the types of forest 
health issues being discussed by people who know the forests of the region. They are not 
exhaustive, of course, and much of the discussion in some places focuses on the indica- 
tions of a forest health problem — insect and disease epidemics, extraordinarily large and 
hot wildfires, or problems with forest regeneration. Taken together, however, they illus- 
trate the enormous range and complexity of America’s forests. 

The most general forest health problem across different forest types and regions to- 
day is the preponderance of dense forest structures and the lack of an adequate proportion 
of the savanna, open, and complex structures (Oliver et al. 1 997). The reasons for this vary 
by region, forest type, historical factors, and past management and ownership patterns. 
Where dense forests dominate the landscape, however, managers are faced with similar 
challenges, such as: 

• Species diversity — in terms of plants, mammals, birds, and fish — is likely to be low. 
since the dense structure is the least-used of the major structure types. If other struc- 
tures (such as savanna or complex) are totally absent, species that depend on them 
may be on the threatened or endangered species lists. 

• Plant stress is likely to be observed in the trees, particularly as they grow larger and 
more competitive. If this begins to kill a few trees or small patches, it may be part of 
a transition to an understory structure. If it sets up the stand for an insect or disease 
epidemic that kills most or all of the trees, or if conditions support a wildfire that kills 
all, succession will begin again as an open structure. 

• Where dense stands slow or stop tree growth before the trees reach a merchantable 
size, the response often prescribed is to thin the trees so that the remaining individu- 
als have adequate light, moisture and nutrients for growth. But often there is little 
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Spruce-fir, PNW (Ir^larKl); 

lodgepolepkie Inland West 


Western hardwoods PNW, PSW, 
Inland West 


TropicaJ forests PSW (Hawaii) 


Aspen tnlandWest 


Pifk)n-junjper InlandWest 


Fire suppression has led to larger areas of uniform, 
dense stands. Lack of c^n structures and 
reduced meadow area affects diversity and increases 
risk of landscape-level wildfires. V\fildfires are rx) more 
lethal than historical, but less frequent, and much larger 
when they happen. 

Often associated with riparian areas or lowland valleys, 
many of these forest types have been dramatically 
reduced by agricultural and urban development; 
streamskfe forests are often in need of restoration. 

Only fragments rerrtain. Exotic species have replaced 
most natives, often by more aggressive growth following 
hurricarte disturbances. 

Fire suppression has allowed conifers to invade, while 
heavy elk and deer browsing has limited regeneration. 
Aspen reproduces from root sprouts rather than by seed, 
ar)d there are predictions that much of the region’s aspen 
will be lost unless seasonal fire management is restored 
and animal populations controlled (Kay 1997). 

Rre suppression has allowed P-J to expand onto grass 
arxi brush lands, increasing soil erosion and runoff due to 
reduced ground cover. The aggressive root system 
eliminates grass, making prescribed fire difficult. 


•PNW - Pacific Northwest; PSW ♦ Pacific Southwest. See map, p. 31 . 


Table 3. Eaatam Forest Health Concerns 


ForeslType Primary Region^ Heaim Concerns 


Ofik SC, SE, NC, NE Many oak forest types occur across the East. Savanna 

and complex structures are missing due to larxl clearing 
and logging. Rre regimes have been altered and cannot, 
in most areas, be restored due to human populations and 
settlements. Oak regenerates behind fires and hurricanes, 
and is replaced by other species in the absence of these 
disturbances. Attempts to preserve complex oak forests 
have generally failed due to lack of suitable fire regime. 

pJne SE Range is greatly reduced due to early logging, removal of 

fire and replacement with loblolly or slash pine for 
commerdai use. All structures are lacking, but particularly 
savanna. Restoration efforts are underway. 

Labloly, SE,SC MaiortimberspeciesintheSouth.managedlargelyin 

shortieaf pines young stands, so many areas lack savanna, understory 

and complex structures. Dense stands develop on 
nonmanaged lands, increasing stress and epidemic 
outbreaks cA beetfes arfo fusiform rust. 


contmued 
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Bottomland SE 

hardwoods 


Coastal forests SE 


Red spruce, SE, NE 

Fraser fir 


White, red, jack pine NC, NE 


Spruce-fir NC, NE 

Appalachian NE, SE 

hardwoods 

Mapte-beech-birch NE, NC 


Agricuitural development eliminated extensive areas of 
bottomland hardwoods, particularly in the last quarter of 
the 20th Century. Remaining stands are often fragmented 
by fields, affecting wetland and habitat values. 

Many of these have been fragmented by development and 
drainage. Some are threatened by aggressive exotics, 
particularly those that can out-compete natives in the 
wake of periodic hurricane disturbances. 

High-elevation species have suffered severe diebacks in 
recent years, believed to be linked to regional effects of 
atmospheric pollutants. Pests like balsam woolly adelgid 
are also involved. 

Savanna and complat stands of white artd red pine were 
largely removed by 1 900s-era logging; most are now 
dertse and/or understory stands. Currently most are 
regarded as healthy. Jack pine needs fire regime restored; 
dense stands of this species are needed for the 
endangered KirtlancfsN^rbler. 

Balsam fir is subject to periodic outbreaks of spruce 
budworm. 

Impacted by settlement, logging, grazing, exotic species, 
arxl air pdiution, these forests face significant risks. 
Chestnut, once half of the forest, is no longer viable; 
dogwood and butternut are in decline. Oak has been 
replaced by maple ar>d other shade-tolerant species in 
rrumy places. Often fragmented into small ownerships 
wrd) limited management. Most stands are dense— open, 
savanna, and complex structures are rare. 

Sugar maple decline has been controversial, with official 
surwys showing little decline while concerns continue to 
be raised. Suspected causes include air pollution, drought, 
ir^ects and diseases, but there is little agreement. 
Indicating a prolonged forest health debate in some areas. 


*SC - South central; SE - Southeast: NC - North central; NE - Northeast. See map, page 31 

Alaska* 

Alaska is a unique region, a huge frontier with few people and an enormous forest 
resource in large blocks. Most of the forests are slow-growing boreal forests — bitches, 
willows, and spruces. Over 83 percent of Alaskan forests are classified in forest date as 
“nonproductive,” or “other forest” — land that produces less than 20 cubic feet of wood 
per acre per year. Along the coastal areas of Southeast Alaska, however, reside the north- 
ernmost giants of the temperate rainforests that blanket the coastal slopes between Alaska 
and California. Federal agencies control 60 percent of the Alaskan forests. About 9 per- 


' Map reproduced from, and statistics derived from, Powell et al. (1993). 
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cent of Alaska’s forests are within the National Forest System. Native corporations con- 
trol large blocks of the remainder, and the “other public” includes state and borough 
lands. There are few individual nonindustrial owners, and no industrial forests in the state. 

The major forest health problems are currently associated with large expanses of 
Sitka, Lutz, and white spruce that have been affected by spruce beetle epidemics and now 
pose enormous wildfire hazards. It is estimated that over 1 million acres were affected by 
insects in 1996, with much of the damage occuiring in the Kenai Peninsula. The area of 
insect damages reported is expected to drop in the coming years, as the amount of suscep- 
tible live spruce forest diminishes. Some professionals express concern and uncertainty 
over the future of these forests. Once dead, they will almost certainly bum. The question 
is whether the heavy fuel loads will result in severe damage to soils. \STthout fire, or with 
fire of unusual intensity, many of these places will revert to grass or brush fields for 
decades or centuries. Some of these forests are, insofar as is known, the first forest on this 
land since the glaciers receded, and little is known about the successional processes that 
might occur. Almost 2 million acres were affected by wildfire in 1997, but information on 
the estimated long-term impacts is not yet 


available. 

Action to head off wildfires and large 
die-offs is constrained by large, remote ar- 
eas, federal ownership, and no economic 
market for the small trees produced in thin- 
ning and fuel reduction. Changing these 
situations is extremely difficult in remote 
areas, so management options are limited 
even where federal land use restrictions are 
not involved. 



Because recent years have experienced 0^35^ stands of Alaskan Spruce ure 
mild weather, beetle emergence has oc- susceptible to lai^e-scale insect epidemics 
curred in May, weeks earlier than usual, that set the stage for huge fires. 
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enabling the insect to complete its life cycle in one year instead of two. This has been 
postulated to be connected to climate change, and it will create senous problems for the 
forests if beetle populations explode. Amid the speculation about the potential effects of 
climate change, one possibility is that a warmer climate might be seen largely in slightly 
warmer winter temperatures at high latitudes, perhaps accompanied by slightly longer 
growing seasons. One possibility is that this will be good for forests— a longer season for 
growth. Another possible effect, however, is not so good — a longer growing season that 
tips conditions in favor of a pest species. Alaskan forests may be one place where scien- 
tists get the opportunity to watch change and do research that can answer these questions 
more fully. 


Malor forest types on unranerved terert land, Alaska 


MaiorForestType 

Estimated Ana 
(1000 ac) 

Percent of 
totaiforeat 

Other softwoods 

60,750 

51 

Rr-spnice 

26,662 

25 

Western hardwoods 

19300 

16 

Hemlock-Sftka spruce 

8,526 

7 

Other forest types 

325 

1 

Total unraaarvad foreat 

iia^ 

100 


Pacific Northwest 

There is a wide diversity of forests in the Pacific Northwest, but in general they are 
divided by the crest of the Cascade Range that runs through Oregon and Washington. On 
the western side grow some of the most magnificent forests on earth, occupying some of 
America’s most productive forest sites. Here, forest health conditions are heavily influ- 
enced by long-tunning battles to preserve remaining areas of old-growth. The massive 
Douglas-firs can live for several hundred years, and many of the forests feature even-aged 
trees— 300 to 400 years— indicating that they emerged from a major disturbance (possi- 
bly a major windstorm followed by fire) in the past. Many areas of old growth have been 
set aside in wilderness areas, parks, and other reserves, and they may remain in this con- 
dition for many years before falling victim to a major disturbance. At some point, how- 
ever, they will need to be replaced (in terms of complex, or old-growth structures) by 
younger forests to retain regional structural diversity. 

On the eastern side of the Cascades, conditions are drier and hotter in summer and 
colder in winter, leading to forests that resemble those of the intermountain region. Many 
lower-elevation forests were once ponderosa pine savannas; these have been largely elimi- 
nated by farming, logging, and fire suppression. Today, most of the remarning pine forests 
are in dense structures, suscepUble to insect and disease outbreaks as well as lethal wild- 
fires. 

The mixed conifer forest types have various health problems, depending on their 
location and structure. Again, having most of the stands in the dense structures is a prob- 
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PNW Forests 

I Douglas-fir 

Hemlock-sitka spruce 

Ponderosa pine 

Lodgepole pine 

Larch 

Fir-spruce 

Pifton-juniper 

Western hardwoods 


lera for landscape and habitat diversity in the region, as well as a precursor to insect, 
disease, and wildfire problems. 

The region has an excellent potential for diverse approaches to managing forests and 
a large economic base upon which to maintain forests. The forest products industry has a 
larger presence in Oregon and Washington than anywhere else in the West (60 percent of 
the industrial forests in the West are here) and NIPF owners enjoy economic incentives for 
maintaining forests in good condition. Much of the industry, however, was developed to 
process wood from public lands. That supply has been greatly reduced, so the industry has 
shrunk and looks increasingly to private lands for its timber supply. 

This shrinkage of the forest economy and public management trends may result in 
the loss of an ability to sell wood from public forests. Large areas will be undisturbed by 
harvesting but will face the risk of equally lai^e die-offs and fires as forest changes con- 


Major forest types on unreserved forest land, Pacific 
Northwest region 


Forest Type 

Estimated Area 
(1000 ac) 

Percerytof 

totallorest 

Douglas-fir 

19.927 

45 

Ponderosa pine 

7,480 

17 

Rr-spruce 

4,294 

10 

Western hardwoods 

4.154 

9 

Other forest types 

8,110 

19 

Total unreserved forest 

43,965 

100 
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tinue. Responding to these conditions will mean fighting for federal money to pay for 
manipulating vegetation that has little or no economic value. One prospect might be to 
encourage the development of a biomass energy inchistry that could take the unmerchant> 
able material as part of fuel treatments. Another is to let whatever h^>pens happen, then 
spend large sums out of an emeigency budget to fight fires and protect communities. 
Another option may be the rebuilding of the infrastructure of mills and loggers at some 
future date, if public suppcnt swings once again in favor of more intensively managed 
federal forests. 

Pacific Southwest 

California forests range from lush conditions with encmnous trees to dry situations 
where forests are marginal. They are also intermixed with major human populations in 
many areas. These volatile situations experience periodic wildfires that can be exception- 
ally destructive, particularly in dry areas where unmana ged forests are mixed with resi- 
dential areas. 

Preserving remaining stands of sequoias, redwoods, and areas of old-growth are con- 
tinuing issues in California. Big population centers in dry zones draw massive amounts of 
water from the forested mountains, creating an interest in maintaining the value of forests 
as watersheds. Changes in forest composicitm (from savanna to dense mixed conifers, for 
example) may have had a significant effect on watershed and hydrologic conditions, al- 
though there is little data on past conditions with which to make good comparisons. In a 


PSW Forests 

Douglas-fir 
Ponderosa pine 
Lodgepole pine 
Fir-spmce 
Redwood 
Chaparral 
Pifton-juniper 
Western hardwoods 
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Malor forest types on unreserved forest land, Pacific 
Southwest region 


M^ForestType 

EsdmatedArsa 

Percentof 


(lOOOac) 

tota/fofBSt 

Western hardwoods 

9,886 

29 

Fir-spruce (mainly fir) 

6,188 

18 

Chaparral 

5,890 

17 

Ponderosapine 

5,171 

15 

Other forest types 

6,970 

20 

Total unreserved forest 

34,065 

100 


continuing debate over forest management, local California groups are pointing out that 
while timber sales result in some revenue for reinvestment in forest conditions, down- 
stream water and power users pay nothing for forest management that protects their water 
supplies. Some observers feel that if water production could somehow generate forest 
management revenues, California forests could be managed to better accommodate water 
needs and become healdiier in the process. 

Emissions from urban centers and their effects on adjacent forests are considerable. 
Where the forests are fire dependent (as are most inland California forest types), those not 
managed for forest products need fuel treatment and prescribed fire to reduce extreme 
wildfire hazards. The health and visibill^ effects of smoke limits prescribed fire in many 
areas, and there is considerable public o|^sition to mechanical fuel treatments, which 
often require roads. Where neither option is available, managers have little choice but to 
allow fuels to continue to build toward hazardous levels. 

California has a wide variety of hardwood species that once covered large areas of 
lowlands that are now the site of intensive agricultural and urban development. It is esti- 
mated, for example, chat riparian woodlands in the Sacramento Valley currently occupy 
only one to two percent of the land they occupied in 1850. The oak and chaparral ecosys- 
tems along the Pacific Coast developed under a regime of fairly frequent fire, and did not 
tend to build up huge fiiel loads until fires began to be suppressed. Without regular fire 
management, these fuels can support — as demonstrated by the 1993 fires near Los Ange- 
les — huge, deadly wildfires. 

A sizeable forest industry in California and significant NIPF ownerships creates an 
economic base for maintaining forests in good growing condition in areas away from 
urban centers, but this industry is under pressure from large urban populations wanting 
undisturbed forests. Forest management on private land is regulated by the most stringent 
forest practices act in the country. 

Hawaii 

Forests in Hawaii provide scenic backdrops for a tourism economy. Protecting the 
remaining native forests and dealing with the effects of exotics are primary concerns. 
Exotics now outnumber native species, and there is a movement to try to renovate native 
ecosystems by controlling exotics and reforesting areas such as farmland that is no longer 
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used for sugarcane production. Tourism is the driving force behiird native forest restora- 
tion, since there is almost no forest industry. Growing biomass for energy production 
could, at some future point, becorrre important to the economy of the Islands. 

Success in controlling some of the most darrraging exotics (such as feral pigs and 
goats) will depend on consistent pubhc funding over the long haul. 

Intennountain 

In this generally arid region (often called the Irrlarrd West, to include srmilar forests in 
eastern Washington, Oregon, and California), the forests grow in the snow attd rain-catch- 
ing mountains. Most people live in the valleys, where they rely on mountain watersheds 
for murricipal, agricultirral, and power-generating water. 

Cold winters and dry sutttmers restrict microbial decomposition of dead wood and 
other vegetation, and most of the carbon recycling must be performed by fire. Suppressing 
historic wildfire patterns has led to a buildup of dead and dry leaves, twigs, bark flakes, 
and other litter that provide fast-burning fuels and volatile, dangerous conditions in many 
areas. 

There is great interest in protecting forest watersheds for water supply, wildlife, and 
recreation. In their current condition, many forests face big die-offs attd lethal wildfires 
that can damage both watersheds and human health. In large, remote areas, such treat- 
ment requires road construction, which can have negative impacts on watershed and wild- 
life conditions. There ate few easy answers to these complex trade-off issues. 
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Federal ownership and projects domi- 
nate the region — 70 percent of forests are 
federally owned. Federal dams and lakes 
attract intense recreation activity. Mountain 
recreation — primarily skiing — attracts a 
worldwide clientele, bringing burgeoning 
populations into remote mountain valleys 
with fairly limited human carrying capac- 
ity. High quality-of-life values, coupled with 
modem communications and access to re- 
gional airports, attract a fast-growing popu- 
lation of “lone eagles’’ — ^professionals who 
can work anywhere their computers will 
function. 

Low-elevation forests adapted to a his- 
torical regime of frequent, low-intensity fires 
are now mainly dense forest stands that sup- 
port large, lethal wildfires. Where super-hot 
fires occur, forest recovery may be slowed 
or absent on the damaged soils. There’s also 
considerable potential for economic dam- 
age and loss of human life, Areas of rapid 
population growth often overlap closely 
with areas of high wildfire hazard. Forest 
health, wildfire, and population growth are 
entwined in a complex pattern of rapid 
change. Addressing forest health questions 
with intentional treatment has been difficult, even where public opinion supports action. 
Cumbersome federal decision processes— coupled with intensely controversial political 
battles over wilderness, endangered species, roadless areas, timber harvest, and salvaging 
dead timber — ^tend toward gridlock. Hiis is exacerbated by enormous distances, remote 


Aspen needs periodic fire to remove conifer 
competition and encourage resprouting. 
Cutting and burning patches is an attempt 
to mimic that process on BLM lands in 
Wyoming. 


Major forest types on unreserved forest land, 
intermountain region 


Major Forest Type 

Estimated Area 
(lOOOac) 

Percent of 

total forest 

Pinon-juniper 

41,667 

35 

Douglas-fir 

15,754 

13 

Ponderosa pine 

15,278 

13 

Fir-spruce 

12,975 

11 

Western hardwoods 

12,484 

10 

Other forest types 

9,863 

8 

Total unreserved forest 

119,016 

100 
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and isolated fcwests, and a weak forest products industry, diminished in recent years as 
federal timber sales dwindled. 

EvKi if thc^ px)blems were wived, there is still fl»e challenge of disposing of the 
excess biomass that needs to be removed to restore fire-tolerant conditions. Much of the 
excess is only suited for energy production and today’s biomass technology cannot eco- 
nomically compete with natural gas and coal. Unless bicmiass energy can be made fea- 
sible, the region has few treatment options. After the inevitable wildfires, scmie land may 
return to forest over the coming decades. Some could also, under adverse weather, dete- 
riorate into bitish fields or ctesert due to soil damage. ITie risks are hi^, and the decisions 
difficult. 

Soiidi Ceatral 

The South Central region features resilient ecosystems with fast-growing tree species 
that have become a major part of the Nation’s wood supply. Soils, climate, and ownership 
patterns favor timber management as a juimary use of diese forests. 

Most South Central forests are ycHing, reestablished on land that was cleared for 
cropland in the past. Large acreages are intensely managed and harvested in short cycles 
for wood products. Few areas remain in the savannah or complex struchires historically 
common in the region. 

As the forest products industry encourages sustainable forestry, and states promote 
voluntary “best management practices” to protect water quality, plantation forestry be- 
comes increasingly concentrated on the better forest soils, away from streamsides and 
water bodies. Leaving “streamside management zones” to grow a more diverse mix of 
species and ckvelop older, larger trees introduces additional habitat and structural ^ver- 
sity into the forests of the region. On many of these landscapes, intensely managed plan- 
tation forests support a high diversity of wildlife populations that appear to thrive under 
the conditiems. 

Five states in this region have more than 3 million acres each in industrial forests, and 
NTPF ownerships hold most of the remainder. There are population concentrations in large 
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Major forest types on unreserved forest land, South 
Central region 


Major ForestType 

Estimated Area 
(lOOOac) 

^rcent of 

total forest 

Oak-hickory 

51,431 

42 

Loblolly-shortleaf pine 

25,706 

21 

Oak-pine 

18,669 

15 

Oak-gum-cypress 

15.545 

13 

Other forest types 

11,359 

9 

Total unreserved forest 

122,710 

1X 


cities, but people are well spread into and around forest areas, creating many interactions 
with wood production as well as recreation. A flourishing hunting lease economy encour- 
ages game species habitat enhancements. 

Where populations are growing and becoming increasingly urbanized, the public ac- 
ceptability of forest management practices like prescribed burning comes under pressure. 
There are also significant restrictions on management of wetlands and legal requirements 
for protection of endangered species such as red cockaded woodi)eckers. 

Industry needs are changing too: the focus has shifted to include more hardwoods, 
particularly for use in the paper and pulp industry. With fewer large trees harvested in the 
West, southern lumber is being asked to fill the void. The mix of industry, millions of 
private owners, and federal and other public ownerships encourages diverse approaches to 
maintaining South Central forests in good growing condition, and there are strong eco- 
nomic rewards to pay for many forest practices. 

Economic and ownership patterns are generally in place to maintain large areas of 
flourishing forests. But these forests require intensive forestry to keep them from develop- 
ing such dense structures that plant stress triggers major insect and disease epidemics or 
die-backs. Increasingly urban populations not tied to the land are seeing these manage- 
ment methods as “not natural” and restrictions are rising in many areas. Where manage- 
ment has changed on public lands in response to these restrictions, there are increasing 
concerns over insect infestations and fires that start in fuel-heavy public areas, then spread 
into private forests. 

Southeast 

Southeastern forests resemble those in the south central region — resilient ecosys- 
tems, fast growing trees, and important wood production. Soil, climate, and ownership 
patterns favor maintaining forests in commercial production, but many areas are experi- 
encing rapid population growth, particularly near urban concentrations. This is changing 
prevailing public attitudes of how forests should look and what they should produce. 
Population growth also increases pressure toward fragmenting NIPF ownerships into smaller 
pieces. 

Most of the region’s forests are young, reestablished on former cropland that was 
abandoned in the 1930-1970 period. Most pine forests are in plantations, intensely man- 
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Southeastern 

Forests 
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aged and harvested in short cycles. Where pine was not replanted after harvest of the 
original plantations, hardwoods predominate. In the Great Smoky and southern Appala- 
chian mountains, hardwood forests include both recovering agricultural lands and some 
of the oldest forest ecosystems on the continent. 

Privately owned forests dominate the region. Outside the major urban centers, people 
live in close contact with forests, creating many interactions based on wood production, 
although recreation is important as well. Hunting leases help pay for land and habitat 
maintenance on private forests. 

Maintaining commercial southern pine forests involves use of prescribed burning and 
other vegetative manipulations ranging from heibicide treatments to frequent harvests 
and planting. These activities may draw public opposition as the region becomes increas- 
ingly urbanized. 


Major forest types on unreserved forest land, 
Southeastern region 


Mafor ForestType 

Estimated Area 
(lOOOac) 

Percent of 

total forest 

Oak-hickory 

^,784 

30 

Loblolly-shorileaf pine 

21,367 

25 

Oak-gum-cyprass 

12,461 

14 

LcMigleaf-slash pine 

10,965 

13 

Oak-pine 

9.928 

12 

Other forest types 

5,575 

6 

Total unreserved forest 

86,080 

100 
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States in the region generally do not have forest practices acts to regulate private 
forest management, but all have adopted voluntary “best management practices” (BMPs) 
that can help landowners protect air and water quality, wetlands, and endangered species. 

Industry’s efforts to achieve sustainable forestry include an outreach to the nonindus- 
trial owners that supply the majority of the region’s wood. This has been reflected largely 
in informational materials provided to landowners, and a widespread effort, in coopera- 
tion with educational institutions and organizations, to train loggers in environmentally 
sound and sustainable logging methods. 

The mix of industry, small private owners, and public land encourages diverse ap- 
proaches to maintaining sustainable forests, and there are strong economic incentives for 
forestry practices. This, combined with the preponderance of young, intensively managed 
forests, leads to healthy forest conditions. A major threat comes from increasing fragmen- 
tation, as a rapidly growing population meets its needs for land ownership by dividing 
forest parcels into smaller sizes. Developing new technologies for managing small hold- 
ings is a challenge. Without management, many of these forests will develop the dense 
structures, stressed plant conditions, and extreme wildfire risks identified elsewhere. 

In plantations established on previously damaged agricultural soils, drought can cause 
stress leading to insect outbreaks, particularly on lands where management is lacking. In 
some mountainous areas, high-elevation forests have experienced diebacks that are attrib- 
uted to atmospheric pollution and deposition. 

North Central 

North Central forests interact intensively with human populations throughout the re- 
gion. There is considerable mixing of naturally regenerated native species, planted native 
species, and introduced exotics. The air, rain, and snow affecting many forests is chemi- 



North Central 
Forests 



White-red-jack pine 

Spruce-fir 

Oak-hickory 

Eim-ash-cottonwood 

Maple-beech-birch 

Aspen-birch 



149 


56 


Forest Health m the United States 


cally altered by emissions from large populations and industrial concentrations using 
massive quantities of energy and other raw materials. 

Overall, 64 percent of the region’s forests are divided into millions of nonindustrial 
private forest ownerships. Michigan, Msconsin, and Minnesota have large blocks of in- 
dustrial lands and big federal holdings too, but other public ownerships (state and local) 
are very significant parts of the picture. In Minnesota, other public lands are as large as 
the total NUT holdings. 

An overall ratio of 147 acres of forests fw every 100 people in this regicm is close to 
a sustainable situation where area forests could supply resident-population needs for for- 
est benefits ranging from clean air and water to aesthetics, recreation, and timber on a 
renewable, long-term basis. This is heavily dependent upon the maintenance of large 
blocks of forests in Michigan, Wisconsin, Minnesota, and Missouri. 

The region leads the Nation in paper making. Aspen forests that grew back after the 
widespread cleaicuts and fires of the late 19th and early 20th centuries are extensive. The 
above-ground portions of this species declines in vigor at an early age (conquied to many 
tree species) and renews itself by re-sprouting from its long-lived and extensive root sys- 
tem. It has been theorized that some of these aspen clones may be among the largest and 
longest-lived plants in the forest, with a single plant covering many acres and living hun- 
dreds of years. Where heavy conifer invasion or excess animal browsing prevents sjnout 
survival, however, these forests are at risk. Harvesting and prescription fire that mimics 
historic processes, in addition to control of large animal populations, may be needed to 
assure sustainable aspen forests. 

The region exhibits a lack of savanna and complex structures, a result of past settle- 
ment, agriculture, and logging. Recovery has been slowed by the soU damage from re- 
peated wildfrres after early logging, but is showing progress as time passes and improved 
management techniques emerge. 

The high incidence of state and locally owned forests in the Lake States creates un- 
usual dynamics. These other public ownerships hold forests for public uses without some 
of the conflicts between national and local goals found with federal lands. Exceptional 
hardwood forests exist in parts of Missouri. Ohio, Indiana, and Illinois. Species such as 


Major forest types on unreserved forest land, North 
Central region 


Mafor ForestType 

EstimatBdAfBB 

(lOOOac) 

Parventof 

totalk>r9st 

Oak-hictory 

25,313 

32 

Mapte, beech, birch 

17,837 

22 

Aspen-birch 

13,123 

16 

Spruce-fir 

8,781 

11 

ElrivashKxinonwood 

7,624 

10 

White-red-jack pine 

4,087 

5 

Other forest types 

3,319 

4 

Totrt unreserved fereet 


100 
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black walnut and white oak grow well here, mostly on private nonindustrial lands. 

Economic and ownership patterns are in place to maintain large areas of flourishing 
forests. There is considerable fiagmentation [nessure, particularly on nonindustrial forest 
land. But large industrial ownerships in the north and extensive state and local holdings 
will .keep millions of acres in forests. That, and the high value people place on forest 
recreation, suggests a bright future for the region’s forests. 

Northeast 

Northeastern forests have reclaimed millions of acres of once^cleared land as the 
region’s population moved ftom agrarian-rural to urbanized. The forests are a mix of 
naturally regenoated native species, planted native species, and introduced exotics. Today’s 
forests grow on soils churned by glaciers and worn thin by colonial farmers. They are 
immersed in air altered by chemical emissions ftom the Nation’s industrial heartland. 
Forest ownership patterns range ftom small private backyards and public paiks in cities, 
to never-settled expanses of wild land in the largest blocks of finest industry ownerships 
in the U.S. (more than 8 million acres in Maine). Overall, 70 percent of the forests are 
divided into millions of nonindustrial private forest ownerships. 

The overall ratio of 144 acres of forests for every 100 people in the northeast appears 
close to a situation where northeastern forests could supply resident-population needs for 
benefits tanging from clean air and water to recreation, aesthetics, and timber on a sus- 
tainable basis. *1108 depends mainly on the laige blocks of forests in sparsely populated 
Maine, Veimont, West Virginia, and New Hampshire. 

Industrial owners hold mote than 10 million acres of northeastern forests in large 
blocks. Although some dislike the outward appearance of large-scale forestry, there are 
overall environmental benefits to the public from having such large land areas maintained 
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as growing forests. Thore is considerable poUtical {nessure, however, to increase public 
control through regulations and outright purchase. 

Public ownerships — other than federal — control 12 percent of the northeastern frar- 
ests. There are significant areas in these categories; state-owned lots in Maine; the 
Adirondacks Preserve in New Yrak; state forests in Pennsylvania. The urbanized states of 
Massachusetts, New Jersey, and Connecticut also have significant areas in other public 
ownerships. There is strong public support for maintaining the recreational aspects of 
these ownerships and equally strong opposition to dealing with forest health conditions 
through active management 

In many areas of the region, particularly in the hardwood forests, effective game 
management laws have helped whitetail deer populations explode to the point where for- 
est regeneration has become seriously affected. Many forests are now composed almost 
entirely of older trees, as no young trees can survive the animal browsing. Unless deer 
populations are controlled or seedlings are protected lirom them, future forests will be 
composed mainly of species that deer avr^. 

Responses to forest health conditions will be diverse because of the large numbers of 
owners with different land use objectives, but it is generally true that applying expertise 
and management to these forests will be increasingly difficult as the ownerships become 
smaller. Exotic species will continue to affect the region’s forests, due to the region’s 
large through-put of imported materials and the effect of fraest fragmentation associated 
with human settlements. A major concern for the fate of many forest neotroptcal bird 
species revolves around the fragmentation of their sununer nesting areas, increased preda- 
tion by dogs and cats, and competition from human-attracted species like cowbirds. 

Pressure for hands-off management (especially for large ownerships) may create new 
forest health conditiona. Some regulatory {noposals for Maine’s mdustrial forests could 
force reversions to large expanses of balsam fir, followed by recurring budworm epidem- 
ics creating expanses of dead trees, fire hazards, economic losses and adverse environ- 
mental effects. 


Major forast typaa, unraaarvad toraat land, Norttwaat 


taglon 


Mt^ForestType 

EstkrmttdAna 

(1000 ac) 

Peroentof 

tota/lbfest 

Maple, beech, birch 

28,206 

36 

Oak-Nctairy 

24,157 

30 

Spruo»4ir 

10,203 

13 

Whil»fecHackplne 

7,437 

9 

Olher forest types 

10,541 

13 

Total unieeenwl loieel 


100 
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Managing for Healthy Forests 

A forest is an exceedingly complex biological unit. It comprises not only a more 
or less diversified aggregation of trees, but numerous species of shrubby and 
herbaceous plants, fungi, insects, herbivorous animals and a complex soil fauna 
and flora. In other words, it consists of a very large number of mutually interact- 
ing organisms which are affected by, and themselves affect, a complex of environ- 
mental factors. 

Those words could have been written today, but they come from a 1929 report on 
forestry research coauthored by I.W. Bailey of Harvard University and H.A. Spoehr of the 
Carnegie Institution. Hiis insightful report goes on tt> describe the fact that, while much of 
forest management depends on the modificadon of the forest through treatment of the 
forest vegetation itself, the manager must be skUUul because: 

. . . such gross treatments have highly diversified and far-reaching effects upon 
the biology of the forest, not only upon the soil and the trees but also upon the 
minor vegetation, insects, fungi, and other elements of the complex. The latter 
effects cannot safely be ignored since they in turn may later profoundly influence 
the future growth of the forest. 

Today, three professional generations after Bailey and Spoehr’s advice, the attention 
of forest managers is focused on how best to do the things they do in a forest so that when 
they “profoundly influence” its future, that future is healthy and sustainable. What today’s 
managers enjoy (that Bailey’s generation lacked) is a better basis for understanding forest 
ecosystems and how they function, as well as vastly more sophisticated tools to model and 
predict what kinds of forest responses may result fix>m a given action. 

That understanding includes better methods to evaluate conditions over large areas so 
that individual actions can be placed in the context of landscape or regional effects, and 
better methods to portray what will happen over longer time periods, so that people can 
see the long-term effects of a particular management action (Oliver et al. 1994). These are 
enormously complex systems, so saying that people today “know more” is not meant to 
imply that they know it ail, or that they know enough. Most experts still advise addressing 
forest management questions as an exercise in experimental design, designing each action 
on the basis of the best hypothesis available, but doing enough monitoring so that one 
learns from the outcome. 

These new tools, however, applied in conjunction with basic ecosystem management 
concepts, can help people better realize how short-term changes to organisms or popula- 
tions (cutting some trees or affecting vegetation with a prescribed fire program) may 
affect forests, landscapes, and even larger areas over longer time periods. People are often 

59 
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Wetlands are an important component of forests, and retaining wetland quality is one of the 
management objectives on this northeastern forest 


repelled by the sight of a cougar killing a deer, or a logger cutting down a tree. Those 
actions, lethal in the immediate, local sense, may be contributing to the long-term integ- 
rity of larger landscapes. On the other hand, if diey are done wrong or taken to extremes, 
those same actions may be destroying the long-term integrity of the forest. Understanding 
the differences involved is a critical factor in achieving forest health treatment that con- 
tributes to a sustainable forest. 

One example of modem capability is the availability of computer models based on 
expert systems. These models allow a person to simulate the likely effects of a manage- 
ment action or disturbance into the future. Graphics drawn from the Landscape Manage- 
ment System, developed by the University of Washington in cooperation with the Forest 
Service, are shown on pages 7-9. This program, which is available free of charge on the 
World Wide Web atfttp://silva€.cfnwashmgton.edu, can produce images that illustrate 
not just how a forest system may change, but how it will appear, in the future. It is avail- 
able for only a few forest types however, and a great deal of data about forest growth and 
successional processes is required to adapt it to new forest conditions. Fortunately, many 
people are at work developing such tools and they are rapidly becoming available. With 
tools like these, forest managers can more accurately predict the outcome of actions. For 
a skeptical public, who want to see productive forests but lack the expertise to envision 
long-term effects, the programs provide a way to gain information and confidence about 
different management approaches. 
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Fire ignition locations as reported by fire agencies are entered into a geographic 
information system (GIS) as the basis for a wildfire hazard assessment. 


The other approach that is gaining increasing usage is the concept of risk assessment. 
None of us would buy a stock offering, drive a car, or mortgage a home without thinking 
of the risks involved. While we aren’t hoping for a market crash, car wreck, or financial 
reversal, we realize that those can happen. So we evaluate the level of risk that we are 
willing to accept, and pay for some kind of insurance or other safeguard to cover the 
unlikely, but catastrophic, events we wish to avoid. 

Forest managers today have the same opportunity. The growing capability of aerial 
imagery', computer modeling, and ecosystem understanding allows managers to identify 
places where risks are highest and explore courses of action that are likely to reduce risk. 
One such example was recently demonstrated in a wildfire hazard/risk modeling exercise 
conducted in the State of Colorado (Sampson et al. forthcoming). This exercise used a 10- 



Colorado 

The probability of wildfire ignitions in different watersheds is indicated by the number of 
ignitions per 10,000 acres over the past 10 years. 
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Using soil, slope, climate, and vegetation data, scientists can evaluate the risk of serious 
watershed damage in the event of a wildfire. 


year fire ignition history — combined with satellite imagery of vegetation and data on soil 
types, climate, elevation, and hydrology — to identify the wildfire hazard by watershed 
area. The probability of a future ignition that could grow into an uncontrollable wildfire is 
reflected by past records that show where ignition history is highest and vegetation most 
likely to support an intense wildfire. 

Knowing the areas most at risk from large wildfires does nothing to predict events in 
the near future, but it allows managers to take a closer look for areas where treatment 
might be the most effective at reducing hazards. A modem geographic information sys- 
tem (GIS) allows the user to locate past events on the landscape, and combine them with 
the current conditions that might affect fire behavior. In addition, the GIS allows the study 
of “distributed risk,” or the risk one area faces because of the conditions in an adjoining 
area. Thus, if one place in a watershed faces a very high ignition risk, and the entire 
watershed is covered with flammable vegetation, the chances of the entire watershed be- 
ing affected are very high — even if the ignition risk is isolated in one small area. 

Using soil, slope, vegetation, and fire effects information, the model also illustrated 
areas where soils might be most susceptible to development of hydrophobic (water repel- 
lent) conditions if they were subjected to intense wildfire. Hydrophobic layers can be 
created when the heat of a fire volatilizes organic compounds from the vegetation and 
drives some of them down into the soil. As the heated compounds move down through soil 
pores, the soil cools them until they condense, leaving a waxy organic residue. In soils 
with limited pore space (mainly coarse-textured soils), these compounds can seal the soil, 
creating a water barrier that lasts for a year or more until the compound breaks down or 
new roots penetrate and open up the layer. If rainfall or snowmelt occurs before the hydro- 
phobic layer is broken down, the top layers of soil will become saturated, then start to 
flow downhill under, the pressure of the excess water. The result can be damaging soil 
erosion, coupled with sediment and debris flows that affect stream channels and reser- 
voirs far downstream (See page 37). 
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A very hot wildfire in 1994 left these mountain soils badly damaged and hydrophobic 
(sealed against water penetration). A normal rainfall in the summer of 1995 caused severe 
soil erosion and debris flows into streams below. 


While tools such as this offer increasing insight into the risks inherent in current or 
predicted'forest conditions, it is important to note that major gaps in our knowledge still 
exist, as well as major limitations in the feasibility of treating certain forest conditions or 
restoring forests after some kinds of damage. Any risk assessment, no matter how well 
conceived, can be thrown into immediate disarray by an unforseen natural disturbance. 
(The Colorado wildfire modeling exercise, for example, estimated that the forests in the 
ndrthcentral watersheds faced only a low hazard. The 1997 blowdown of 20,000 acres of 
spruce in an unusual windstorm may have significantly changed that situation, at least in 
one place. Events like this are known to occur historically, but the chances of accurately 
assessing the risk — or managing it if one could assess it — are minimal.) 

Another important factor is the inherent limits of different ecosystems. A pine forest 
in the southeast may, after harvest and replanting, be a vigorous young forest again within 
two-three years. On a dry, sunbaked south slope in the Inland West, a similar clearcut pine 
forest may be virtually impossible to restore, as the altered microclimate becomes too 
harsh for seedlings to endure. Similarly, a wildfire that depletes soil nutrients and organic 
matter may, on a marginal site, deplete the soil to the extent that reforestation may not 
occur for generations, if ever. Where the soil starts into a dovmwaid spiral of erosion and 
degradation, the site is more likely to become desert-like in the future than it is to return to 
its original condition. Once that process begins, the chances of reversing it and restoring 
the site are pretty low in most places, even with heavy investments of expertise and money. 
The limits we face may be lack of knowledge, or simply the fact that the forces of nature 
in some places are overwhelming. Whatever the case, it is well to remember that limits 
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exist when the growing confidence of sciolists and managers begins to sound as if all 
such obstacles had been conquered. 

Much forest management in the past was focused on producing useable supplies of 
wood, forage, or wildlife from the forest Early exploitation took advantage of established 
forests with little or no regard for the fiitum. Those actions reflected largely local, shmt- 
term considerations. As conservation {»ossures increased throughout the 20^ Century, 
people initiated major efforts to restore damaged forests through tree planting and fire 
protection. In the management of existing forests, conservation concerns led first to the 
concept of sustained yields, then to the more recent focus on sustainable forest systems. 
People’s thinking about forests and their future has become increasingly longer-term. 

It is die longest-term framework — sustainable forests — that sh^s today’s forest healdi 
treatment efforts. The problems addressed are complex, and usually tied to a particular 
place and the conditions that exist there. Standardized management approaches are sel- 
dom the most useful, and any approach can become a problem when it is applied in the 
wrong place or in the wrong way. 

There are, however, some general factors that seem to be common in addressing 
forest health questions. Often, these are similar to the factors cited in recent attempts to 
define ecosystem management. They include: 

• Maintenance of a plant community (in terms of composition, size, arrangement and 
density) that is suited to the environmental conditions (soil, microclimate) on the site. 

• Protection of basic soil quality and {m>ductivity. 

• Protection of genetic and biological diversity within the forest. 

• Management to achieve an array of structural conditions across time and space. 

« Maintenance of essential ecosystem processes such as fire, nutrient cycling, carbon 
cycling, and water partitioning within the system. 

• Consideration of cumulative effects over time as well as landscape and regional im- 
pacts. 

• The need to create disturbances where needed to mimic missing events or features in 
the system (such as a lack of fire, or missing predators). 

• The need for a good monitoiing system to provide the information needed to effec- 
tively adapt management and treatment to changing conditions within the forest. 

Using tools ranging from satellites to grub hoes, forest managers attempt to evaluate 
forest conditions, establish what they would like to see in terms of future conditions, then 
take the actions seen as most likely to lead toward that desired future. Often, those actions 
will involve changing the vegetation on the land. Trees, brush, or grass can either be 
planted where desired, or removed where it interferes with desired conditions (within 
limits, as noted above). Domestic livestock or wildlife numbers can be adjusted to change 
grazing patterns. People and their impacts can be channeled to or away from certain areas 
by constructing or closing roads, trails, or campgrounds (not as easy as it sounds, in many 
cases). 

None of these actions can be labeled “good” or “bad” for forest health without con- 
sideration of the location where each is proposed, the current conditions on that site, and 
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the fcarces that are affecting and changing 
it Tliat becomes a major challenge in es- 
tablishing public policy, particularly as it 
applies to the public lands. Where people 
trust the land management agency to do the 
right thii^, rules can be few and agency dis- 
cretion broad. Where that trust has eroded, 
however, rules replace discretion. When 
conditions on the forest change faster than 
the rules can be adjusted, or in ways the rules 
did not foresee, managers can’t adapt, and 
forest health often suffers as a result. 

In many cases across America today, 
the type of treatment indicated by modem 
ecosystem science and existing forest con- 
ditions may not be acceptable under the 
current rules. Where we have determined 
that forests will be largely unaffected by 
human actions (e.g., parks and wilderness), 
little if anything can be done to head off 
forest changes. For some people, that is a 
major benefit, as it allows observation of 
what nature does on the land without the 
intervention of people. For others, it is a major problem, encouraging resource waste and 
allowing needless damage to occur. 

These different values can lead to significant controversy over forests and forest man- 
agement. Usually, that controversy focuses on environmental and economic arguments, 
designed to persuade decision makers to either change or protect tlie legal status quo. 
Science can help inform the debate, by explaining the meaning of current conditions in 
light of what the future may hold for the forest. But science can only inform the debate. 
People’s values, and how they change from place to place, situation to situation, and 
generation to generation, hold the final key. 
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Appendix A. Forest Data 

TTie following data tables have been constructed from data developed by the USDA 
Forest Service. The presentation has been altered slightly to provide additional relevance 
to forest health considerations. The forest land area (Tables A-la and A-lb) was derived 
from Forest Statistics of the United States, 1992, and indicates a total forest land area 
1 milUon acres larger than is contained in T^le 2 of the 1992 RPA publication. Forest 
Resources of the United States, 1992 (PoweU et al. 1993). This corrects a 1 milU^n acre 
omission of reserved forest lands in Washington State that was discovered after the publi- 
cation of Powell et al., and will be corrected in future RPA publications, according to 
Forest Service staff. 
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